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(54) APPARATUS AND METHOD FOR DOCUMENT RETRIEVAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that it 
is difficult for a conventional apparatus for document 
retrieval to select a searching word to efficiently narrow a 
search. 

SOLUTION: An apparatus for document retrieval 
comprises a document retrieval part 2 to search 
documents, a document feature extracting part 4 to 
output a document vector group 5, a topic classifying 
part 6 to prepare a topic by classifying the group 5, a 
narrowing effect presumption part 10 to calculate 
narrowing effect indicator 1 1 ,a generating part 8 for 
choice of retrieving word for provision to select the 
retrieval word with high indicator 1 1 and output it as a 
candidate of retrieval word 12 for provision, a classifying 
result providing part 14 to provide the candidate 12 and indicator 1 1 topic-by topic and a 
document feature setting part 20 to change the group 5. 
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LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1]A document retrieval means which searches and outputs a document which suits a 
search condition from a document set, A document feature extraction means which outputs a 
document vector set which computes statistical dignity of said word and is obtained from said 
dignity based on the frequency of occurrence of a word described by said document, A subject 
sorting means which outputs document information which creates subject and belongs to said 
subject by classifying said document vector set according to similarity between document 
vectors, and a search term with importance of said subject, The narrowing-down effect 
estimation means which computes and outputs a narrowing effect indicator of a search term 
which belongs to said subject with reference to said document information and said search 
term with importance, A presentation search term candidate creating means which gives said 
narrowing effect indicator to said search term, said narrowing effect indicator chooses said 
high search term, considers it as a presentation search term candidate, and outputs document 
information corresponding to this presentation search term candidate and this presentation 
search term candidate, A classification result presenting means urged to match said 
presentation search term candidate and said subject, to show with said narrowing effect 
indicator, and to input either directions information or selection information and both, A 
document retrieval system provided with a document feature setting means which changes 
and outputs a document vector included in said document vector set based on said selection 
information. 

[Claim 2]The document retrieval system according to claim 1, wherein the narrowing-down 
effect estimation means computes and outputs a narrowing effect indicator to one or more 
subjects at least. 

[Claim 3]The document retrieval system according to claim 1, wherein a classification result 
presenting means presents a presentation search term candidate belonging to subject and this 
subject in the form of a procession and shows each element of said procession a narrowing 
effect indicator. 
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[Claim 4]Extract a word by which this document is characterized as a subject classification 
item from a document which a document retrieval means outputs, and a text relevant to this 
subject classification item is referred to, Learn a weight vector to said subject classification 
item, have a subject classification item acquisition means which outputs said subject 
classification item and said weight vector to a subject sorting means, and said subject sorting 
means, The document retrieval system according to claim 1 creating subject by classifying a 
document vector set based on said subject classification item and said weight vector. 
[Claim 5]The document retrieval system according to claim 4, wherein a subject classification 
item acquisition means extracts a subject classification item from a document which a 
document retrieval means outputs based on the frequency of occurrence of a word described 
by this document. 

[Claim 6]The document retrieval system according to claim 4, wherein a subject classification 
item acquisition means extracts a subject classification item from a document which a 
document retrieval means outputs with reference to a tag described by this document. 
[Claim 7]Compute a document vector from a document specified via a classification result 
presenting means, have a specified document feature extraction means outputted to a 
document feature setting means, and said document feature setting means, The document 
retrieval system according to claim 1 changing said document vector set based on said 
document vector which said specified document feature extraction means outputs, and a 
document vector set which a document feature extraction means outputs. 
[Claim 8]The 1st recording device that defines a word relevant to a predetermined word and is 
recorded as a related term, Have a related term setting-out means to extract said related term 
corresponding to a specified search term from said 1st recording device, and to output to a 
document feature setting means, and said document feature setting means, The document 
retrieval system according to claim 1 characterized by changing a document vector set based 
on selection information inputted from said related term and a classification result presenting 
means. 

[Claim 9]The 2nd recording device that records creation knowledge of a retrieval request 
statement, and this 2nd recording device are referred to, Create a retrieval request statement 
corresponding to a search term which a presentation search term candidate creating means 
outputted, have a retrieval-required preparing means outputted to a document retrieval means, 
and said presentation search term candidate creating means, The document retrieval system 
according to claim 1 choosing said search term outputted to said retrieval-required preparing 
means based on a narrowing effect indicator. 

[Claim 10]The document retrieval system according to claim 9, wherein a presentation search 
term candidate creating means chooses two or more search terms, and outputs them to a 
retrieval-required preparing means and this retrieval-required preparing means creates a 
retrieval request statement from a logical operation to said two or more search terms. 
[Claim 11]A document-retrieval step which searches and outputs a document which suits a 
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search condition from a document set, A document feature extraction step which outputs a 
document vector set which computes statistical dignity of said word and is obtained from said 
dignity based on the frequency of occurrence of a word described by said document, A subject 
classification step which outputs document information which creates subject and belongs to 
said subject by classifying said document vector set according to similarity between document 
vectors, and a search term with importance of said subject, The narrowing-down effect 
estimating step which computes and outputs a narrowing effect indicator of a search term 
which belongs to said subject with reference to said document information and said search 
term with importance, A presentation search term candidate generation step which gives said 
narrowing effect indicator to said search term, said narrowing effect indicator chooses said 
high search term, considers it as a presentation search term candidate, and outputs document 
information corresponding to this presentation search term candidate and this presentation 
search term candidate, Said presentation search term candidate and said subject are 
matched, and it shows with said narrowing effect indicator, and is based on a classification 
result presentation step urged to input either directions information or selection information and 
both and said selection information, A document retrieval method which has the document 
feature setting step which changes and outputs a document vector included in said document 
vector set. 

[Claim 12]The document retrieval method according to claim 11, wherein the narrowing-down 
effect estimating step computes and outputs a narrowing effect indicator to one or more 
subjects at least. 

[Claim 13]The document retrieval method according to claim 11, wherein a classification result 
presentation step presents a presentation search term candidate belonging to subject and this 
subject in the form of a procession and shows each element of said procession a narrowing 
effect indicator. 

[Claim 14]Extract a word by which this document is characterized as a subject classification 
item from a document which a document-retrieval step outputs, and a text relevant to this 
subject classification item is referred to, Learn a weight vector to said subject classification 
item, have a subject classification item acquisition step which outputs said subject 
classification item and said weight vector, and a subject classification step, The document 
retrieval method according to claim 1 1 creating subject by classifying a document vector set 
based on said subject classification item and said weight vector. 
[Claim 15]The document retrieval method according to claim 14, wherein a subject 
classification item acquisition step extracts a subject classification item from a document which 
a document-retrieval step outputs based on the frequency of occurrence of a word described 
by this document. 

[Claim 16]The document retrieval method according to claim 14, wherein a subject 
classification item acquisition step extracts a subject classification item from a document which 
a document-retrieval step outputs with reference to a tag described by this document. 
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[Claim 17]Have a specified document feature extraction step which computes and outputs a 
document vector from a document specified via a classification result presentation step, and 
the document feature setting step, The document retrieval method according to claim 1 1 
changing said document vector set based on said document vector which said specified 
document feature extraction step outputs, and a document vector set which a document 
feature extraction step outputs. 

[Claim 18]The 1st record step that defines a word relevant to a predetermined word and is 
recorded as a related term, The document retrieval method according to claim 11, wherein it 
has a related term setting step which extracts and outputs said related term corresponding to a 
specified search term and the document feature setting step changes a document vector set 
based on selection information inputted from said related term and a classification result 
presentation step. 

[Claim 19]lt has the 2nd record step that records creation knowledge of a retrieval request 
statement, and a retrieval-required creation step which creates and outputs a retrieval request 
statement corresponding to a search term which a presentation search term candidate 
generation step outputted, The document retrieval method according to claim 11, wherein said 
presentation search term candidate generation step chooses said search term outputted based 
on a narrowing effect indicator. 

[Claim 20]The document retrieval method according to claim 19, wherein a presentation 
search term candidate generation step chooses and outputs two or more search terms and a 
retrieval-required creation step creates a retrieval request statement from a logical operation to 
said two or more search terms. 



[Translation done.] 
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LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the document retrieval system and document 
retrieval method which can perform a search of a document efficiently by [ which is a bigger 
unit than a document ] narrowing down for every subject, showing an effect and making 
selection of an additional search term easy. 
[0002] 

[Description of the Prior Art]When the electronic document etc. which are recorded and 
managed are searched to the HTML document which can be perused using the Internet, or a 
large-scale text database, The amount of information of the document information acquired as 
search results increases dramatically, and many time and labors are needed for discovery of 
the document for which a user asks. For this reason, according to the contents, classify the 
document information acquired as search results so that a user can search the target 
document efficiently, or. The demand to the art which supports discovery of the document for 
which a user who shows a user the search term candidate who adds for narrowing retrieval 
asks is increasing. 

[0003]About the art in which a user can search the target document efficiently, JP.H9- 
231238.A "text browsing result display method and device." There are (document 1 being 
called hereafter) and art indicated by JP,H11-213000,A "storage which stored the interactive 
information retrieval method, the device, and the interactive information retrieval 
program" (document 2 is called hereafter). 

[0004]The art indicated in document 1 carries out the theme classification of the search results 
by fuzzy clustering, and shows a user the category by which the theme classification was 
carried out with the group of a search term. The art indicated in document 2 classifies search 
results according to clustering, shows a user the classified category with the group of a search 
term, classifies the category specified by a user into a subcategory further, smd enables 
interactive search. 
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[0005]being related with the art which supports narrowing retrieval - "development of the 
interface for search-results narrowing down in a WWW search service" (Information 
Processing Society of Japan and a human interface study group (HI76-5).) of Hayakawa and 
others In pp.25-1998 and the following, there is art which set to call document 3 and was 
indicated. 

[0006]The art indicated in document 3 provides the interface which visualizes the information 
how many search-results numbers a search term can narrow down, and is shown to a user, in 
order to be able to grasp easily the relation between a search term and a search-results 
document set. The narrowing-down result of a search term is visualized using a document 
word matrix, The matrix which has a word and document in a row and column, respectively is 
shown to a direct user in the form of a table, the dignity of the word to document is expressed 
with the luminosity of the cell of a matrix, and it enables it to look through the narrowing-down 
effect of an additional search term. 

[0007]There is art indicated by JP,H1 1-85764,A "storage which stored the statistical estimation 
program of the statistical estimation method of the search-results number, the device, and the 
search-results number" (document 4 is called hereafter) about the conventional technology 
described in document 3. The art indicated in document 4 is indicated about the statistical 
estimation method of the search-results number for knowing how the number of search results 
will change, when the search term for narrowing down search results further in document 3 is 
added. 

[0008] Drawing jl0is a lineblock diagram showing the conventional document retrieval system. 
It is a lineblock diagram of the estimating device which is an example of the operation 
indicated by documents. 

An estimating device for the document retrieval according [ on drawin g 10 and / 101 ] to a full- 
text search, A search term for 102 to search document, the text database with which document 
is recorded and managed 103, The search-results total of document in which 104 is outputted 
from the text database 103, The document sample set which 105 extracts 50 affairs at random 
out of search results, and is outputted from the text database 103, The document-word-matrix 
generation part in which the document sample set 105 is inputted into and 106 counts the 
appearance frequency of each word about each document, and 107 are the document word 
matrices which the document-word-matrix generation part 106 generated. The document 
sample set 105 is not limited to 50 affairs, and can be suitably set up according to a situation. 
[0009]The search term candidate presentation part in which 108 calculates word significance 
to the document word matrix 107 in drawing 10 , The search term candidate to whom 109 is 
outputted from the search term candidate presentation part 108, the search term selecting part 
by which 1 1 0 outputs the search term candidate 1 09 to a monitor etc., The selection signal into 
which 1 1 1 is inputted when a user chooses the search term candidate 1 09, The additional 
search term to which 1 12 is outputted from the search term selecting part 1J0 based on the 
selection signal 1 1 1 , The number-of-cases estimating part in which 1 1 3 calculates the 
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incidence of the additional search term 1 12 based on the document word matrix 107 and the 
additional search term 1 12, and 1 14 are the presumed numbers produced by being outputted 
from the number-of-cases estimating part 113, and multiplying the search-results total 104 by 
the incidence. Drawinglljs an explanatory view showing an example of the document word 
matrix 107 in the conventional document retrieval system. 

[0010]Next, operation is explained. If the search term 102 inputs into the text database 103, 
based on the search term 102, document recorded and managed will be searched to the text 
database 103. The text database 103 extracts 50 affairs at random out of search results, and 
outputs them to the document-word-matrix generation part 106 as the document sample set 
105, and it outputs the search-results total 104 to the number-of-cases estimating part 1 13. By 
counting the number of times to which each word appears about each document based on the 
document sample set 105, the document-word-matrix generation part 106 generates the 
document word matrix 107 shown in drawing 11 , and outputs it to the search term candidate 
presentation part 1 08 and the number-of-cases estimating part 1 1 3. In the document word 
matrix 107, a row and column shows a literature identifier and a search term list, respectively, 
and the value of the cell of a table shows the number of times to which the search term of a 
sequence [ be / it / under / of corresponding document of a line / correspondence J appears. 
[001 1]The search term candidate presentation part 108 calculates the word significance which 
shows how important words arbitrary about arbitrary document are except for words, such as a 
particle and a pronoun, from the document word matrix 107. Word significance is an index 
which becomes high and becomes low with the word which has appeared by many document 
conversely with the word which has appeared in specific document intensively. Based on the 
calculated word significance, word significance outputs the search term candidate presentation 
part 108 to the search term selecting part 110 by making a high word into the search term 
candidate 109. 

[0012]The search term selecting part 110 outputs the search term candidate 109 to a monitor 
etc., makes a user choose arbitrary search terms from the search term candidate 109, and is 
made to input as the selection signal 1 1 1 . The search term selecting part 1 10 is outputted to 
the number-of-cases estimating part 1 13 as the additional search term 1 12 based on the 
selection signal 1 1 1 which the user inputted. 

[0013]The search-results total 104, the document word matrix 107, and the additional search 
term 1 12 input into the number-of-cases estimating part 113. The number-of-cases estimating 
part 1 13 counts the number of the lines whose sequences of the additional search term 1 12 of 
the document word matrix 107 are not "0", and the incidence of the additional search term 112 
is obtained by **(ing) this with the total number of lines. The number-of-cases estimating part 
113 outputs the presumed number 114 produced by multiplying the incidence of the additional 
search term 1 1 2 by the search-results total 1 04. 
[0014] 

[Problem(s) to be Solved by the lnvention]Since the conventional documenrretrieval system is 
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constituted as mentioned above, about the narrowing-down effect of a search term, according 
to the conventional technology indicated by document 1 and document 2, classified the 
document of search results, and have shown the user the search term in the classified 
category by it, but. Since there was no information on the narrowing-down effect corresponding 
to the shown search term when choosing in order to use the shown search term for narrowing 
retrieval, SUBJECT that it was difficult to choose the search term for carrying out narrowing 
retrieval efficiently occurred. 

[0015]Although the conventional document retrieval system has shown the user the narrowing- 
down effect of a search term per document by the conventional technology indicated by 
document 3 about visualization of search results, When search results became a scale which 
is about thousands, the display of the narrowing-down effect of the whole search results by a 
document word matrix became very difficult, and SUBJECT that list nature was missing 
occurred. 

[0016]By the conventional technology indicated by document 4, the conventional document 
retrieval system about visualization of search results. From the incidence of the additional 
search term which outputs the document sample set from search results, and corresponds for 
every document based on the document sample set, since the narrowing-down number to the 
whole search results is presumed, Since it became the presentation for every additional search 
term when showing a user the presumed narrowing-down number, the display of the 
narrowing-down effect of the whole search results became very difficult, and SUBJECT that list 
nature was missing occurred. 

[0017]Although the conventional document retrieval system is carrying out specific 
classification of the category specified in order to narrow down to the target document to the 
subcategory by the conventional technology indicated by document 2 about the narrowing 
retrieval to the target document, The target document does not exist altogether in the specified 
category, Since the document for which a user asks existed in other categories, the document 
obtained by narrowing retrieval was limited only to the document which exists in the specified 
category and the retrieval omission of the target document arose, SUBJECT that it was difficult 
to perform narrowing retrieval again occurred. 

[0018]By the conventional technology indicated by document 3 and document 4, the 
conventional document retrieval system about the narrowing retrieval to the target document. 
Since AND retrieval which adds the search term to first-time search results is performed, the 
retrieval object of narrowing retrieval, It was limited to the document of search results to the 
last search term, search of a document for it to be scattered to whole sentence document 
space became impossible, and SUBJECT that it was difficult to perform narrowing retrieval 
again occurred. 

[0019]As opposed to the search term which it was made in order that this invention might solve 
above SUBJECT, and is shown for narrowing retrieval, The index showingjhe narrowing-down 
effect is given, selection of an additional search term is made easy, and it aims at acquiring the 
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[0020]This invention classifies (he document of search results, and makes subject the 
classic document set, and the narrowing-down effect of a search term is shown to a user for 
every sub )e c, which is a bigger uni, than a document, „ aims a, acquiring the document 

dow e n V : ff Sy t T: and h dOCUment reWeVal me ' h0d WWCh ~ the lis < o' the "lowing- 
down effect to the whole document of search results arrowing 

pOSIJWhen this invention carries out reclassification of the first-time search results using the 
sub ect which the user specified as feedback information, er the information on a searc , m 
As he document of the purpose distributed between subjects is brought together in one 

wh^h m k7 S '" 9 d ° CUmen ' reWeVa ' SyStem and ' — method 

which make narrowing down of search results efficient 

[0022) 

[Means for Solving the Problem]A document retrieval means which a document retrieval 

system concerning this invention searches a document which suits a search coXn L a 

document set, and is outputted, A document feature extraction means which outputs a 

document vector set which computes statistical dignity of a word and is obtained from dignity 
base d o th frequency Qf Qccurrence Qf a wQrd ^ . bed ^ gnity 

means which outputs document information and a search term with importance of subject 
which create subject and belong to subject by classifying a document vector set acco d ng ,o 
similarity between document vectors, The narrowing-down effect estimation means 17 
computes and outputs a narrowing effect indicator of a search term which belongs to subject 

search term candidate creating means which gives a narrowing effect indicator to a search 
term, a narrowing effect indicator chooses a high search term, considers i, as a presentation 

z ::„":?■ and ou,p r *— * — — « <° ™ 

search term candidate concerned and the presentation search term candidate concerned A 
c ass, icati on result presenting means urged to match a presentation search teZ^L 
and subject to show with a narrowing effect indicator, and to input either directions information 
or election information and both, Based on selection information, i, has a document feaTe 
setting means which changes and outputs a document vector included in a documel, vector 

^e»rr n9 "a 0Wn ^ eS,imati ° n me3nS C ° mpU,eS a na "° wi »* and 
subZ at^r " CUmen ' re,rfeVal SVS,em COnCemin9 ,WS inVenti0n ,0 °" e ° r more 

^LTT r r ieVal SyStSm COnCeminQ ,hiS imenti0n ™ s a P~»" -arch 
term candidate to whom a classification result presenting means belongs to subject and the 

subject concerned in the form of a procession, and shows each element o, accession a 
narrowing effect indicator. ^-ucession a 
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[0025]A document retrieval system concerning this invention extracts a word by which the 
document concerned is characterized as a subject classification item from a document which a 
document retrieval means outputs, and a text relevant to a subject classification item is 
referred to, Learn a weight vector to a subject classification item, have a subject classification 
item acquisition means which outputs a subject classification item and a weight vector to a 
subject sorting means, and a subject sorting means, Subject is created by classifying a 
document vector set based on a subject classification item and a weight vector. 
[0026]A document retrieval system concerning this invention extracts a subject classification 
item from a document in which a subject classification item acquisition means is outputted from 
a document retrieval means based on the frequency of occurrence of a word described by the 
document concerned. 

[0027JA document retrieval system concerning this invention extracts a subject classification 
item from a document in which a subject classification item acquisition means is outputted from 
a document retrieval means with reference to a tag described by the document concerned. 
[0028]A document retrieval system concerning this invention computes a document vector 
from a document specified via a classification result presenting means, It has a specified 
document feature extraction means outputted to a document feature setting means, and a 
document feature setting means changes a document vector set based on a document vector 
outputted from a specified document feature extraction means, and a document vector set 
outputted from a document feature extraction means. 

[0029]The 1st recording device that a document retrieval system concerning this invention 
defines a word relevant to a predetermined word, and is recorded as a related term, It has a 
related term setting-out means to extract a related term corresponding to a specified search 
term from the 1st recording device, and to output to a document feature setting means, and a 
document feature setting means changes a document vector set based on selection 
information inputted from a related term and a classification result presenting means. 
[0030]The 2nd recording device on which a document retrieval system concerning this 
invention records creation knowledge of a retrieval request statement, With reference to the 
2nd recording device concerned, a retrieval request statement corresponding to a search term 
which a presentation search term candidate creating means outputted is created, It has a 
retrieval-required preparing means outputted to a document retrieval means, and a 
presentation search term candidate creating means chooses a search term outputted to a 
retrieval-required preparing means based on a narrowing effect indicator. 
[0031 ]A presentation search term candidate creating means chooses two or more search 
terms, and outputs a document retrieval system concerning this invention to a retrieval- 
required preparing means, and a retrieval-required preparing means creates a retrieval request 
statement from a logical operation to two or more search terms. 

[0032]A document-retrieval step which a document retrieval method concerning this invention 
searches a document which suits a search condition from a document set, and is outputted, A 
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document feature extraction step which outputs a document vector set which computes 
statistical dignity of a word and is obtained from dignity based on the frequency of occurrence 
of a word described by document, A subject classification step which outputs document 
information and a search term with importance of subject which create subject and belong to 
subject by classifying a document vector set according to similarity between document vectors. 
The narrowing-down effect estimating step which computes and outputs a narrowing effect 
indicator of a search term which belongs to subject with reference to document information and 
a search term with importance, A presentation search term candidate generation step which 
gives a narrowing effect indicator to a search term, a narrowing effect indicator chooses a high 
search term, considers it as a presentation search term candidate, and outputs document 
information corresponding to the presentation search term candidate concerned and the 
presentation search term candidate concerned, A classification result presentation step urged 
to match a presentation search term candidate and subject, to show with a narrowing effect 
indicator, and to input either directions information or selection information and both, Based on 
selection information, it has the document feature setting step which changes and outputs a 
document vector included in a document vector set. 

[0033]The narrowing-down effect estimating step computes a narrowing effect indicator, and it 
is made to output a document retrieval method concerning this invention to one or more 
subjects at least. 

[0034JA document retrieval method concerning this invention presents a presentation search 
term candidate to whom a classification result presentation step belongs to subject and the 
subject concerned in the form of a procession, and shows each element of a procession a 
narrowing effect indicator. 

[0035JA document retrieval method concerning this invention extracts a word by which the 
document concerned is characterized as a subject classification item from a document which a 
document-retrieval step outputs, and a text relevant to a subject classification item is referred 
to, A weight vector to a subject classification item is learned, it has a subject classification item 
acquisition step which outputs a subject classification item and a weight vector, and a subject 
classification step creates subject by classifying a document vector set based on a subject 
classification item and a weight vector. 

[0036]A document retrieval method concerning this invention extracts a subject classification 
item from a document in which a subject classification item acquisition step is outputted from a 
document-retrieval step based on the frequency of occurrence of a word described by the 
document concerned. 

[0037]A document retrieval method concerning this invention extracts a subject classification 
item from a document in which a subject classification item acquisition step is outputted from a 
document-retrieval step with reference to a tag described by the document concerned. 
[0038JA document retrieval method concerning this invention has a specified, document feature 
extraction step which computes and outputs a document vector from a document specified via 
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a classification result presentation step, The document feature setting step changes a 
document vector set based on a document vector outputted from a specified document feature 
extraction step, and a document vector set outputted from a document feature extraction step. 
[0039]The 1st record step that a document retrieval method concerning this invention defines a 
word relevant to a predetermined word, and is recorded as a related term, It has a related term 
setting step which extracts and outputs a related term corresponding to a specified search 
term, and a document vector set is changed based on selection information which the 
document feature setting step inputted from a related term and a classification result 
presentation step. 

[0040]The 2nd record step on which a document retrieval method concerning this invention 
records creation knowledge of a retrieval request statement, It has a retrieval-required creation 
step which creates and outputs a retrieval request statement corresponding to a search term 
which a presentation search term candidate generation step outputted, and a presentation 
search term candidate generation step chooses a search term outputted based on a narrowing 
effect indicator. 

[0041 ]A presentation search term candidate generation step chooses and outputs two or more 
search terms, and a document retrieval method concerning this invention creates a retrieval 
request statement from a logical operation [ as opposed to two or more search terms in a 
retrieval-required creation step ]. 
[0042] 

[Embodiment of the lnvention]Hereafter, one gestalt of implementation of this invention is 
explained. 

Embodiment 1 . drawing 1 is a block diagram showing the composition of the document 
retrieval system by this embodiment of the invention 1 . The HTML document which 1 is a 
document set used as a retrieval object in drawing 1 , for example, can be perused using the 
Internet, Electronized texts, such as an electronic document recorded and managed, are 
consisted of by the E-mail which can be transmitted and received using the Internet, and the 
large-scale text database recorded on the recorder or the recording medium. The document 
retrieval part which searches a document from the document set 1 according to conditions 
predetermined in 2 (document retrieval means), The search-results document set which is the 
result of the document retrieval part 2 searching 3 from the document set 1 according to 
predetermined conditions, and 4 are document feature extraction parts (document feature 
extraction means) which create the document vector corresponding to the search-results 
document set 3 which the document retrieval part 2 outputted. The dignity of each word for 
every document is expressed as a document vector in the form of a vector. 
[0043]The document vector set to which 5 is outputted in drawing 1 based on the document 
vector which the document feature extraction part 4 creates, The subject classification part 
which creates subject because 6 classifies the document vector set 5 into tj/o or more sets 
according to the similarity between the document vectors computed based on the document 
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vector set 5 which the document feature extraction part 4 outputted (subject sorting means), 
The search term set with importance outputted with the document information of each subject 
into which 7 was classified according to the subject classification part 6, and 8 are presentation 
search term candidate generation parts (presentation search term candidate creating means) 
which choose a presentation search term candidate from the search term set 7 with 
importance which the subject classification part 6 outputted on a predetermined standard. With 
the predetermined standard for choosing a presentation search term candidate, top 1 constant 
is chosen, for example in order of importance. 

[0044]The search term set with importance of each subject to which 9 is outputted with the 
document information of each subject from the presentation search term candidate generation 
part 8 in dj^wjngj, The narrowing-down effect estimating part which presumes the narrowing- 
down effect of a search term that 10 belongs to the subject which the user specified from the 
search term set 9 with importance (the narrowing-down effect estimation means), The 
narrowing effect indicator which the narrowing-down effect estimating part 10 used as an index 
for 1 1 to presume the narrowing-down effect computed, The presentation search term 
candidate who outputs with the document information belonging to the subject which the 
presentation search term candidate generation part 8 chooses 12 based on the narrowing 
effect indicator 1 1 , and corresponds, and the narrowing effect indicator 1 1 , The user to whom 
13 operates a document retrieval system, the classification result presentation part which 14 
matches the presentation search term candidate 12 with each subject, and is shown to the 
user 13 with the narrowing effect indicator 11 (classification result presenting means), The 
classification result visualized in order that the classification result presentation part 14 might 
show the user 13 15, and 16 are directions information which the user 13 transmits to the 
classification result presentation part 14. 

[0045]The search condition as which the user 13 inputs 17 into the document retrieval part 2 in 
dj^wjnjQ, The subject specified by the user 13 who the user 13 narrows down 18 and inputs 
into the effect estimating part 10, The selection information of the user 13 to whom 19 is 
outputted from the classification result presentation part 14 when the user 13 points to the 
reclassification of search results, The document feature set part (document feature setting 
means) by which 20 changes the dignity to a document vector or a search term based on the 
user's 13 selection information 19, and 21 are changed document vectors which the document 
feature set part 20 outputs to the subject classification part 6. 

[0046] Drawing j-is 3 flow chart explaining operation of the document retrieval system by this 
embodiment of the invention 1. Drawing 3 is an explanatory view showing an example of the 
document vector in this embodiment of the invention 1 . Drawin g 4 is an explanatory view 
showing an example of the search term-subject conversion table in this embodiment of the 
invention 1. 

[0047]Next, operation is explained. First, in step ST1, the user 13 inputs thejjearch condition 
17 into the document retrieval part 2. The search condition 17 is a logical formula of a search 
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term or two or more search terms, for example. Next, in step ST2, the document retrieval part 
2 searches the document of the document set 1 based on the inputted search condition 17, 
and outputs the search-results document set 3 which suits the search condition 17 (document- 
retrieval step). The HTML document which can peruse the document set 1 used as a retrieval 
object, for example using the Internet, It is the text in which the electronic document etc. which 
are recorded and managed were electronized by the E-mail which can be transmitted and 
received using the Internet, and the large-scale text database recorded on the recorder or the 
recording medium. If search by the search condition 17 is possible for the document retrieval 
part 2, it is good, for example, the full-text search engine etc. which are generally used in the 
Internet may be used for it. The document retrieval part 2 is outputted with the search-results 
document set 3 by making information, including the place of the document ID number for 
specifying various information about the document of search results, for example, a document, 
or a document file, the title of a document, etc., into document information. 
[0048]Next, in step ST3, the document feature extraction part 4 searches for the document 
vector over each document of the search-results document set 3. As shown in drawing 3 , 
based on the frequency of occurrence of each word for every document, a document vector, 
each document D1, D2, Dj, and ... each word KW1 which receives without Dm, KW2, 
KWi, the statistical dignity Wij of KWn are computed, and the dignity of each word for every 
document is expressed in the form of a vector. What is necessary is for the calculating method 
of this statistical dignity to have various calculating methods, such as TF-IDF and chi square 
statistic, and to choose it suitably according to the purpose and just to use it. The document 
feature extraction part 4 outputs the document vector set 5 produced by computing statistical 
dignity (document feature extraction step). 

[0049]Next, in step ST4, the subject classification part 6 computes the similarity between 
document vectors, and subject is created by classifying the document vector set 5 into two or 
more sets according to similarity (subject classification step). It is divided roughly into two kinds 
such as the document group which gives and classifies a classification category top-down as a 
method of classifying a document, and the clustering which collects the document similar 
bottom-up. 

[0050]ln a document group, the category of a classification place is set up beforehand, from 
the sample document belonging to a category, the statistical dignity to a classification category 
is learned as a classification category vector, and the similarity of each document vector of the 
inputted document vector set 5 and a classification category vector is computed. The inner 
product value of a vector is used for similarity, for example. Thus, a document is classified into 
a classification category with the highest similarity based on the obtained similarity. The 
document vectors with similarity high on the other hand which compute the similarity between 
all the document vectors which exist in the document vector set 5 as which clustering was 
inputted are collectively made into one cluster, and a document is classified, by repeating 
calculation of the similarity to a cluster, and the processing to arrange. 
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[0051]The subject classification part 6 should just have the function to classify a document 
vector, and is not restricted to the document group and clustering which were mentioned 
above, and other classifying methods (for example, principal component analysis) may be 
used for ,t. The subject classification part 6 makes a search term a word with high importance 
computed for every subject by making the classified set into subject. For example the 
frequency of occurrence of each word is counted, consider it as importance, and let top 1 
constant of importance be a search term, after deleting the word which it considered that is 
unnecessary and was separately set up about the word whole sentence in the letter 
[ belonging to a certain subject ]. The subject classification part 6 outputs the document 
information belonging to each subject, and the search term set 7 with importance of each 
subject. 

[0052]Next, in step ST5, when the user's 13 search is the first time, it progresses to step ST6 
and when the user's 13 search is not the first time, it progresses to step ST7. In step ST6 the 
presentat,on search term candidate generation part 8 chooses the presentation search term 
candidate 12 from the search term set 7 with importance of each subject on a predetermined 
standard, and follows him to step ST8. With the predetermined standard for choosing the 
presentation search term candidate 12, top 1 constant is chosen, for example in order of 
importance. On the other hand, in step ST7, the narrowing effect indicator 1 1 computed by the 
narrowmg-down effect estimating part 10 is given to each search term candidate and the 
narrowing effect indicator 1 1 chooses a high search term candidate, and considers it as the 
presentation search term candidate 12. The presentation search term candidate generation 
part 8 outputs the presentation search term candidate 12 who did in this way and was chosen 
to the classification result presentation part 14 with the document information belonging to 
corresponding subject (presentation search term candidate generation step) 
[0053]Next, in step ST8, the classification result presentation part 14 shows the user 13 the 
presentation search term candidate 12 as the classification result 15 which was matched with 
each subject and visualized with the narrowing effect indicator 11 (classification result 
presentation step). As shown, for example in drawing^ a search term-subject conversion 
table ,s used for the method of visualization. Subject corresponding with the presentation 
search term candidate 12 is expressed by the form of the procession, and a search term- 
subject conversion table shows the user 13 the narrowing effect indicator 1 1 as information 
visualized by each element of the procession. The classification result presentation part 14 will 
enable ,t to refer to a list of the document belonging to the specified subject, and various kinds 
of document information, if the user 1 3 specifies each subject T1 , T2, .... any of T6 they are 
using the document information belonging to corresponding subject 

[0054]Next, in step ST9, when the user 13 specifies subject with reference to the search term- 
subject conversion table which the classification result presentation part 14 was shown it 
progresses to step ST10, and when the user 13 does not specify subject, it progresses 'to step 
ST12. In step ST10, the user 13 narrows down the subject 18 to specify and inputs into the 
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effect estimating part 10. Next, in step ST1 1, the search term set 9 with document information 
and importance belonging to each subject comes to hand with reference to the presentation 
search term candidate generation part 8, and the narrowing effect indicator 1 1 of the search 
term belonging to the subject 18 specified by the user 13 is computed (the narrowing-down 
effect estimating step). Statistical dignity with each subject is again computed about the search 
term which belongs to the subject 18 which the user 13 specified, for example as a calculating 
method of the narrowing effect indicator 1 1 . Or let the document number containing the search 
term belonging to the subject 18 specified by the user 13 be the narrowing effect indicator 1 1 . 
Thus, the computed narrowing effect indicator 11 is outputted to the presentation search term 
candidate generation part 8, It is outputted to the classification result presentation part 14 from 
the presentation search term candidate generation part 8, It visualizes, as shown in a search 
term-subject conversion table as the classification result presentation part 14 indicated to be to 
dxawing_4, and the narrowing effect indicator 1 1 is shown to the user 13 by correspondence 
with the presentation search term candidate 12 and each subject belonging to the subject 18 
specified by the user 13. When processing of step ST1 1 is completed, it returns to step ST7. 
[0055]since the range of choice of subject spreads when it enables it to specify two or more 
subjects about the subject 18 inputted into the narrowing-down effect estimating part 10, the 
contents of the document for which the user 13 asks can be specified more exactly. For 
example, what is necessary is to choose the higher rank fixed number as order with high 
importance by the search term belonging to the subject by which plural specifications were 
carried out, and for correspondence with the selected presentation search term candidate 12 
and each subject just to show the user 1 3 the narrowing effect indicator 11. 
[0056]The tendency of the narrowing effect indicator 1 1 of the wider range can grasp now the 
narrowing effect indicator 11 which the narrowing-down effect estimating part 10 computes to 
the whole search results by computing not per search term unit but per subject. For example, 
what is necessary is to create the weight vector of subject, to ask for similarity with each 
subject as an inner product value of a vector, and just to show the user 13 the similarity of the 
specified subject and each subject according to the form of a procession based on the word 
frequency of occurrence in the document belonging to the specified subject. 
[0057]On the other hand, in step ST12, when it points to reclassification, without the user 13 
inputting the subject 18 to the narrowing-down effect estimating part 10 with reference to the 
search term-subject conversion table which the classification result presentation part 14 
presented, it progresses to step ST1 3, and in not directing reclassification, it ends this 
processing. 

[0058]ln step ST13, the user 13 inputs the directions information 16 for specifying the subject 
and the search term of the contents near a document to look for to the classification result 
presentation part 14, and gives directions of reclassification. The classification result 
presentation part 14 outputs the document ID number of the document belonging to the 
specified subject, and information, including the search term etc. which were specified, to the 
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document feature set part 20 as the user's 13 selection information 19. Next, in step ST14 the 
document feature set part 20, Based on the user's 13 selection information 19, the dignity to 
the document vector corresponding to the inputted document ID number or the specified 
search term is changed, and the changed document vector 21 is outputted to the subject 
classification part 6 (document feature setting step). Change of dignity changes the dignity of 
the document belonging to the specified subject, or a search term by adding the constant value 
set up beforehand, for example to dignity. When processing of step ST14 is completed it 
returns to step ST4. 

[0059]As mentioned above, the narrowing-down effect estimating part 10 which computes the 
narrowing effect indicator 1 1 of the search term which belongs to the subject 18 specified by 
the user 13 according to this Embodiment 1, It has the classification result presentation part 14 
which dualizes the narrowing effect indicator 1 1 and is shown to the user 1 3 Since the 
narrowing effect indicator 1 1 corresponding to the presentation search term candidate 12 and 
each subject belonging to the subject 18 specified by the user 13 was shown to the user 13 
Since the user 13 can make selection of an additional search term easy, the additional high' 
search term of the narrowing-down effect can be chosen exactly, and the effect that the 
efficiency of narrowing retrieval becomes good is acquired. 

[0060]The subject classification part 6 which creates subject by classifying the document 
vector set 5 ,nto two or more sets according to the similarity between the document vectors 
computed based on the document vector set 5 according to this Embodiment 1, It has the 
classification result presentation part 14 which visualizes the narrowing effect indicator 1 1 of a 
search term for every subject as shown in a search term-subject conversion table and is 
shown to the user 1 3, Since it narrows down in the subject unit which is a bigger unit than a 
document unit and the effect was shown, the list nature of the narrowing-down effect to the 
whole document of search results increases, and the effect that the contents of the whole 
search results can be grasped efficiently is acquired. 

[0061]Since according to this Embodiment 1 it has the document feature set part 20 by which 
he user 13 changes a document vector based on the directions information 16 directed as 
feedback information and was made to carry out reclassification to first-time search results 
Since the document of the purpose distributed between subjects was brought together in one 
subject, the effect that the efficiency of the narrowing retrieval to the target document becomes 
good is acquired. 

[0062]Embodiment 2. draw^ is a block diagram showing the composition of the document 
retrieval system by this embodiment of the invention 2. In drawing, since drawing 1 and 
identical codes show a same or considerable portion, they omit the explanation. 31 is a subject 
classrfication item acquisition part (subject classification item acquisition means) which extracts 
the word by which a document is characterized as a subject classification item from the 
document in the search-results document set 3, and learns the weight vectotto a subject 
classtfication item with reference to the text relevant to the extracted subject classification item. ' 
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32 is the subject classification item information that the subject classification item acquisition 
part 31 outputs to the subject classification part 6, and contains a subject classification item 
and a weight vector. 

[0063]Next, operation is explained. In Embodiment 2, operation of the document set 1, the 
document retrieval part 2, the document feature extraction part 4, the presentation search term 
candidate generation part 8, the narrowing-down effect estimating part 10, the user 13, the 
classification result presentation part 14, and document feature set part 20 grade, And about 
the effect that these do so, since it is the same as that of Embodiment 1 , the explanation is 
omitted. 

[0064]The subject classification item acquisition part 31 extracts the word by which a 
document is characterized as a subject classification item from the document in the search- 
results document set 3, and the text relevant to the extracted subject classification item is 
referred to, The weight vector to a subject classification item is learned, and with a weight 
vector, a subject classification item is made into the subject classification item information 32, 
and is outputted to the subject classification part 6 (subject classification item acquisition step). 

[0065]lt is a domain name etc. which are contained in the title and URL of the HTML document 
obtained in a document with reference to a word with high incidence, and the HTML tag 
described by the HTML document as a subject classification item, for example. The text 
relevant to the extracted subject classification item, For example, the text relevant to a subject 
classification item is extracted by copying the text which analyzed the text of the position 
circumference in which a subject classification item exists, detected specific HTML tags, such 
as a paragraph pause, ******, an itemized statement, and a link destination, and was related 
with the detected HTML tag. 

[0066]Using the text relevant to the extracted subject classification item, the subject 
classification item acquisition part 31 learns the weight vector to a subject classification item, 
and outputs a subject classification item to the subject classification part 6 with a weight vector. 
The subject classification part 6 classifies a document into a subject classification item with the 
highest similarity by computing the similarity of the subject classification item information 32 
that it inputted from the subject classification item acquisition part 31, and each document 
vector of the document vector set 5 inputted from the document feature extraction part 4, for 
example with the inner product value of a vector. 

[0067]As mentioned above, according to this Embodiment 2, do so the same effect as 
Embodiment 1 , and. Extract a subject classification item from the document in the search- 
results document set 3, and it has the subject classification item acquisition part 31 outputted 
with the weight vector to the subject classification item concerned, Since the document was 
classified based on the similarity of the subject classification item information 32 and each 
document vector, Since it becomes unnecessary for the subject classification item used by the 
subject classification part 6 to be able to acquire automatically, and to set up a classification 
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category beforehand, setting out of the document item of search results becomes 
unnecessary, and the effect that the efficiency of the user's 13 narrowing retrieval becomes 
good is acquired. 

[0068]Embodiment 3. drawing 6 is a block diagram showing the composition of the document 
retrieval system by this embodiment of the invention 3. In drawing 6 , since drawing 1 and 
identical codes show a same or considerable portion, they omit the explanation. The specified 
document feature extraction part (specified document feature extraction means) which 
computes the document in which 41 was specified by the user 13 to a document vector, the 
document vector by which the specified document feature extraction part 41 outputs 42 to the 
document feature set part 20, and 43 are specified documents which the user 13 outputs to the 
specified document feature extraction part 41 . 

[0069]Next, operation is explained. In Embodiment 3, about the effect that operation of the 
document set 1, the document retrieval part 2, the document feature extraction part 4, the 
subject classification part 6, the presentation search term candidate generation part 8, the 
narrowing-down effect estimating part 10, and classification result presentation part 14 grade 
and these do so, since it is the same as that of Embodiment 1, the explanation is omitted. 
[0070]The user 13 chooses the document of the contents near the document for which the 
user 13 asks with reference to the classification result presentation part 14, and directs the 
document 43 specified as the specified document feature extraction part 41. The specified 
document feature extraction part 41 computes the document vector 42 by calculating statistical 
dignity based on the appearance frequency of the word contained in the specified document 
43, and outputs it to the document feature set part 20. The document feature set part 20 
calculates the similarity of the document vector 42 of the specified document 43, and the 
document vector set 5 inputted from the document feature extraction part 4, and changes the 
dignity of the document vector in the document vector set 5 (specified document feature 
extraction step). For example, the document vector of the higher rank fixed number is chosen 
as the high order of similarity from the document vector set 5, and similarity is added to the 
dignity of a document vector and is changed. The subject classification part 6 classifies to the 
changed document vector set 5. 

[0071]As mentioned above, according to this Embodiment 3, do so the same effect as 
Embodiment 1, and. It has the specified document feature extraction part 41 which computes a 
document vector from the document specified by the user 13, Since the similarity of the 
document vector 42 which the specified document feature extraction part 41 outputs, and the 
document vector set 5 which the document feature extraction part 4 outputted is calculated 
and the dignity of the document vector was changed, By specifying directly the document 43 of 
the contents near the document for which the user 1 3 asks, change of the document vector of 
the document feature set part 20 is attained, and the effect that the efficiency of the user's 1 3 
narrowing retrieval becomes good is acquired. 

[0072]Embodiment 4. drawing^ a block diagram showing the composition of the document 
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retrieval system by this embodiment of the invention 4. In drawing 7, since drawing 1 and 
identical codes show a same or considerable portion, they omit the explanation. The related 
term dictionary in which the related term relevant to a word and the word concerned in 51 is 
defined (the 1st recording device), The related term set part which 52 will choose the related 
term relevant to a search term from the related term dictionary 51 if a search term is inputted, 
and outputs a related term (related term setting-out means), They are a search term which the 
document feature set part 20 outputs 53, and is inputted into the related term set part 52, and 
a related term which the related term set part 52 outputs 54, and is inputted into the document 
feature set part 20. 

[0073]Drawjng_8 is an explanatory view showing an example which defined the word and 
related term in this embodiment of the invention 4. In drawing 8, the related term makes a 
variant notation and similar words the related term, and corresponds with the word described 
by each line. 

[0074]Next, operation is explained. In Embodiment 4, operation of the document set 1, the 
document retrieval part 2, the document feature extraction part 4, the subject classification part 
6, the presentation search term candidate generation part 8, the narrowing-down effect 
estimating part 10, the user 13, and classification result presentation part 14 grade, And about 
the effect that these do so, since it is the same as that of Embodiment 1 , the explanation is 
omitted. 

[0075]As shown in drawing 8, the predetermined word and the word relevant to the word 
concerned are beforehand recorded on the related term dictionary 51 (1st record step). The 
related term set part 52 extracts the variant notation and similar words corresponding to the 
inputted search term 53 with reference to the related term dictionary 51, considers it as the 
related term 54, and outputs the related term 54 to the document feature set part 20 (related 
term setting step). The document feature set part 20 adds the related term 54 inputted from the 
related term set part 52 to the selection information 19 of the user 13 who inputted from the 
classification result presentation part 14, and changes the document vector set 5 inputted from 
the document feature extraction part 4. 

[0076]As mentioned above, according to this Embodiment 4, do so the same effect as 
Embodiment 1, and. It has the related term set part 52 which outputs the related term 54 with 
reference to the related term dictionary 51, Since the related term 54 inputted from the related 
term set part 52 is added to the selection information 19 of the user 13 who inputted from the 
classification result presentation part 14 and the document vector set 5 was changed, Since a 
document including a variant notation, similar words, etc, of the search term 53 can be 
searched, retrieval omission is controlled, and the effect that the efficiency of the search for 
discovering the document for which the user 13 asks becomes good is acquired. 
[0077]Embodiment 5. dj^wingg is a block diagram showing the composition of the document 
retrieval system by this embodiment of the invention 5. In drawing 9, since jrawing 1 and 
identical codes show a same or considerable portion, they omit the explanation. The retrieval- " 
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required creation knowledge which 61 comprises a magnetic recording medium etc and 
records the creation knowledge of retrieval required (the 2nd recording device), The retrieval- 
required preparing part which 62 will choose the optimal retrieval request statement based on 
a retneval-required search term from the retrieval-required creation knowledge 61 if a retrieval- 
requ.red search term is inputted, and outputs a retrieval request statement (retrieval-required 
preparing means), They are a retrieval-required search term which the presentation search 
term candidate generation part 8 outputs 63, and is inputted into the retrieval-required 
preparing part 62, and a retrieval request statement which the retrieval-required preparing part 
62 outputs 64, and is inputted into the document retrieval part 2. 

[0078]Next, operation is explained. In Embodiment 5, about the effect that operation of the 
document set 1 , the document feature extraction part 4, the subject classification part 6 the 
narrowing-down effect estimating part 10, the user 13, the classification result presentation 
part 14, and document feature set part 20 grade and these do so, since it is the same as that 
of Embodiment 1, the explanation is omitted. 

[0079]The presentation search term candidate generation part 8 outputs the high search term 
of the narrowing effect indicator 11 to the retrieval-required preparing part 62 as the retrieval- 
required search term 63 with reference to the narrowing effect indicator 1 1 inputted from the 
narrowing-down effect estimating part 10. The retrieval-required search term 63 may be plural 
The knowledge for creating the retrieval request statement 64 which directs execution of 
retrieval processing to the document retrieval part 2 is beforehand defined as the retrieval- 
required creation knowledge 61 (2nd record step). For example, the retrieval request 
statement 64 comprises two kinds such as a retrieving instruction and a search condition As a 
retrieving instruction, the kind of commands, such as retrieval execution> <run state 
acqu.s.t.on>, and database specification, is defined, for example. As a search condition the 
symbolic convention of parameters, such as a logical operator between search terms and ' 
specification of the information acquired as search results, is defined. 
[0080]The retrieval-required preparing part 62 sets the retrieval-required search term 63 as a 
search condition with reference to the retrieval-required creation knowledge 61 according to 
the definition of the retrieval request statement 64 (retrieval-required creation step) The 
retrieving instruction of the retrieval request statement 64 is made into retrieval execution^ 
for example, creates the retrieval request statement 64, and outputs it to the document 
retrieval part 2. When setting up the search condition of the retrieval request statement 64 An 
AND operator describes as opposed to two or more retrieval-required search terms 63 and if it 
.s beyond the threshold which the narrowing effect indicator 1 1 given to the retrieval-required 
search term 63 set up beforehand, it can consider that the narrowing-down effect is high and 
an OR operation child can also describe so that a wide range document may be searched 
[0081]As mentioned above, according to this Embodiment 5, do so the same effect as 
Embodiment 1 , and. Since it was made to search again based on the retrieval request 
statement 64 which is provided with the retrieval-required preparing part 62 which creates the " 
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retrieval request statement 64 with reference to the retrieval-required creation knowledge 61, 
and the retrieval-required preparing part 62 outputs, The document for which the user 13 who 
was not contained in first-time search results asks can be automatically searched from the 
document set 1, and the effect that the efficiency of the user's 13 narrowing retrieval becomes 
good is acquired. 
[0082] 

[Effect of the lnvention]As mentioned above, the document retrieval means which searches 
and outputs the document which suits a search condition from a document set according to 
this invention, The document feature extraction means which outputs the document vector set 
which computes the statistical dignity of a word and is obtained from dignity based on the 
frequency of occurrence of the word described by the document, The subject sorting means 
which outputs the document information and the search term with importance of subject which 
create subject and belong to subject by classifying a document vector set according to the 
similarity between document vectors, The narrowing-down effect estimation means which 
computes and outputs the narrowing effect indicator of the search term which belongs to 
subject with reference to document information and a search term with importance, The 
presentation search term candidate creating means which gives a narrowing effect indicator to 
a search term, a narrowing effect indicator chooses a high search term, considers it as a 
presentation search term candidate, and outputs the document information corresponding to 
the presentation search term candidate concerned and the presentation search term candidate 
concerned, The classification result presenting means urged to match a presentation search 
term candidate and subject, to show with a narrowing effect indicator, and to input either 
directions information or selection information and both, Since it constituted so that it might 
have a document feature setting means which changes and outputs the document vector 
included in a document vector set based on selection information, Since the narrowing effect 
indicator was given to the presentation search term candidate who shows for narrowing 
retrieval, selection of an additional search term can be made easy and the effect that 
narrowing retrieval can be performed efficiently is done so. 

[0083]Since according to this invention it constituted so that the narrowing-down effect 
estimation means might compute and output a narrowing effect indicator to one or more 
subjects at least, Since narrowing retrieval can be performed in the subject unit which is a 
bigger unit than a document unit, the tendency of a narrowing effect indicator to the search 
results of the wider range can be grasped, and the effect that the contents of the document for 
which a user asks can be specified exactly is done so. 

[0084]Since according to this invention the classification result presenting means constituted 
so that the presentation search term candidate belonging to subject and the subject concerned 
might be shown in the form of a procession and a narrowing effect indicator might be shown to 
each element of a procession, The list nature of the narrowing-down effecUo the whole 
document of search results increases, and the effect that the contents of the whole search 
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results can be grasped efficiently is done so. 

[0085]According to this invention, extract the word by which the document concerned is 
characterized as a subject classification item from the document which a document retrieval 
means outputs, and the text relevant to a subject classification item is referred to Learn the 
weight vector to a subject classification item, have a subject classification item acquisition 
means which outputs a subject classification item and a weight vector to a subject sorting 
means, and a subject sorting means, Since it constituted so that subject might be created by 
class.fy.ng a document vector set based on a subject classification item and a weight vector 
S.nce rt becomes unnecessary for the subject classification item used by a subject sorting 
means to be able to acquire automatically, and to set up a classification category beforehand 
setting out of the document item of search results becomes unnecessary, and the effect that ' 
the efficiency of narrowing retrieval becomes good is done so. 

[0086]According to this invention, since the subject classification item acquisition means 
constituted so that a subject classification item might be extracted from the document 
outputted from a document retrieval means based on the frequency of occurrence of the word 
described by the document concerned, the effect that a subject classification item can be 
extracted efficiently automatically is done so. 

[0087]Since according to this invention the subject classification item acquisition means 
constituted so that a subject classification item might be extracted from the document 
outputted from a document retrieval means with reference to the tag described by the 
document concerned, The effect that a subject classification item can be automatically 
extracted from the document in which the tag is described efficiently is done so 
[0088}According to this invention, a document vector is computed from the document specified 
via the classification result presenting means, The document vector which is equipped with the 
specified document feature extraction means outputted to a document feature setting means 
and to which a document feature setting means is outputted from a specified document feature 
extraction means, Since it constituted so that a document vector set might be changed based 
on the document vector set outputted from a document feature extraction means By 
specifying directly the document of the contents near the document for which a user asks 
change of the document vector of a document feature setting means is attained, and the effect 
that the efficiency of narrowing retrieval becomes good is done so. 

[0089]The 1st recording device that according to this invention defines the word relevant to a 
predetermined word and is recorded as a related term, It has a related term setting-out means 
to extract the related term corresponding to the specified search term from the 1st recording 
device, and to output to a document feature setting means, Since the document feature setting 
means constituted based on the selection information inputted from the related term and the 
classification result presenting means so that a document vector set might be changed Since 
a document including a variant notation, similar words, etc. of a search term^an be searched 
retrieval omission is controlled, and the effect that the efficiency of the search for discovering ' 
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the document for which a user asks becomes good is done so. 

[0090]The 2nd recording device that records the creation knowledge of a retrieval request 
statement according to this invention, With reference to the 2nd recording device concerned, 
the retrieval request statement corresponding to the search term which the presentation 
search term candidate creating means outputted is created, Since it had the retrieval-required 
preparing means outputted to a document retrieval means, and the presentation search term 
candidate creating means constituted so that the search term outputted to a retrieval-required 
preparing means based on a narrowing effect indicator might be chosen, The document for 
which the user who was not contained in first-time search results asks can be automatically 
searched from a document set, and the effect that the efficiency of a user's narrowing retrieval 
becomes good is done so. 

[0091]Since according to this invention the presentation search term candidate creating means 
constituted so that two or more search terms might be chosen, it might output to a retrieval- 
required preparing means and a retrieval-required preparing means might create a retrieval 
request statement from the logical operation to two or more search terms, By an AND 
operation, narrowing retrieval can be performed more exactly and the effect that narrowing 
retrieval can be performed more to a large area is done so by an OR operation. 
[0092]The document-retrieval step which searches and outputs the document which suits a 
search condition from a document set according to this invention, The document feature 
extraction step which outputs the document vector set which computes the statistical dignity of 
a word and is obtained from dignity based on the frequency of occurrence of the word 
described by the document, The subject classification step which outputs the document 
information and the search term with importance of subject which create subject and belong to 
subject by classifying a document vector set according to the similarity between document 
vectors, The narrowing-down effect estimating step which computes and outputs the narrowing 
effect indicator of the search term which belongs to subject with reference to document 
information and a search term with importance, The presentation search term candidate 
generation step which gives a narrowing effect indicator to a search term, a narrowing effect 
indicator chooses a high search term, considers it as a presentation search term candidate, 
and outputs the document information corresponding to the presentation search term 
candidate concerned and the presentation search term candidate concerned, The 
classification result presentation step urged to match a presentation search term candidate 
and subject, to show with a narrowing effect indicator, and to input either directions information 
or selection information and both, Since it constituted so that it might have the document 
feature setting step which changes and outputs the document vector included in a document 
vector set based on selection information, Since the narrowing effect indicator was given to the 
presentation search term candidate who shows for narrowing retrieval, selection of an 
additional search term can be made easy and the effect that narrowing retaeval can be 
performed efficiently is done so. 
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(0093]Since according to this invention it constituted so that the narrowing-down effect 
estimating step might compute and output a narrowing effect indicator to one or more subjects 
at least, Since narrowing retrieval can be performed in the subject unit which is a bigger unit 
than a document unit, the tendency of a narrowing effect indicator to the search results of the 
wider range can be grasped, and the effect that the contents of the document for which a user 
asks can be specified exactly is done so. 

[0094]Since according to this invention the classification result presentation step constituted so 
that the presentation search term candidate belonging to subject and the subject concerned 
might be shown in the form of a procession and a narrowing effect indicator might be shown to 
each element of a procession, The list nature of the narrowing-down effect to the whole 
document of search results increases, and the effect that the contents of the whole search 
results can be grasped efficiently is done so. 

[0095]According to this invention, extract the word by which the document concerned is 
characterized as a subject classification item from the document which a document-retrieval 
step outputs, and the text relevant to a subject classification item is referred to, Learn the 
weight vector to a subject classification item, and it has a subject classification item acquisition 
step which outputs a subject classification item and a weight vector, Since the subject 
classification step constituted so that subject might be created by classifying a document 
vector set based on a subject classification item and a weight vector, Since it becomes 
unnecessary for the subject classification item used by a subject classification step to be able 
to acquire automatically, and to set up a classification category beforehand, setting out of the 
document item of search results becomes unnecessary, and the effect that the efficiency of 
narrowing retrieval becomes good is done so. 

[0096]According to this invention, since the subject classification item acquisition step 
constituted so that a subject classification item might be extracted from the document 
outputted from a document-retrieval step based on the frequency of occurrence of the word 
described by the document concerned, the effect that a subject classification item can be 
extracted efficiently automatically is done so. 

[0097]Since according to this invention the subject classification item acquisition step 
constituted so that a subject classification item might be extracted from the document 
outputted from a document-retrieval step with reference to the tag described by the document 
concerned, The effect that a subject classification item can be automatically extracted from the 
document in which the tag is described efficiently is done so. 

[0098]The document vector which has a specified document feature extraction step which 
computes and outputs a document vector from the document specified via the classification 
result presentation step according to this invention and to which the document feature setting 
step was outputted from the specified document feature extraction step, Since it constituted so 
that a document vector set might be changed based on the document vector set outputted 
from the document feature extraction step, By specifying directly the document of the contents 
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near the document for which a user asks, change of the document vector of the document 
feature setting step is attained, and the effect that the efficiency of narrowing retrieval becomes 
good is done so. 

[0099]The 1st record step that according to this invention defines the word relevant to a 
predetermined word and is recorded as a related term, It has a related term setting step which 
extracts and outputs the related term corresponding to the specified search term, Since the 
document feature setting step constituted based on the selection information inputted from the 
related term and the classification result presentation step so that a document vector set might 
be changed, Since a document including a variant notation, similar words, etc. of a search 
term can be searched, retrieval omission is controlled, and the effect that the efficiency of the 
search for discovering the document for which a user asks becomes good is done so. 
[0100]The 2nd record step that records the creation knowledge of a retrieval request statement 
according to this invention, It has a retrieval-required creation step which creates and outputs 
the retrieval request statement corresponding to the search term which the presentation 
search term candidate generation step outputted, Since the presentation search term 
candidate generation step constituted so that the search term outputted based on a narrowing 
effect indicator might be chosen, The document for which the user who was not contained in 
first-time search results asks can be automatically searched from a document set, and the 
effect that the efficiency of a user's narrowing retrieval becomes good is done so. 
[0101]Since according to this invention the presentation search term candidate generation step 
chose and outputted two or more search terms, and the retrieval-required creation step 
constituted so that a retrieval request statement might be created from the logical operation to 
two or more search terms, By an AND operation, narrowing retrieval can be performed more 
exactly and the effect that narrowing retrieval can be performed more to a large area is done 
so by an OR operation. 
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LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



[Field of the lnvention]This invention relates to the document retrieval system and document 
retrieval method which can perform a search of a document efficiently by [ which is a bigger 
unit than a document ] narrowing down for every subject, showing an effect and making 
selection of an additional search term easy. 



[Translation done.] 
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IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



[Description of the Prior ArtJWhen the electronic document etc. which are recorded and 
managed are searched to the HTML document which can be perused using the Internet, or a 
large-scale text database, The amount of information of the document information acquired as 
search results increases dramatically, and many time and labors are needed for discovery of 
the document for which a user asks. For this reason, according to the contents, classify the 
document information acquired as search results so that a user can search the target 
document efficiently, or. The demand to the art which supports discovery of the document for 
which a user who shows a user the search term candidate who adds for narrowing retrieval 
asks is increasing. 

[0003]About the art in which a user can search the target document efficiently, JP.H9- 
231238.A "text browsing result display method and device." There are (document 1 being 
called hereafter) and art indicated by JP,H11-213000,A "storage which stored the interactive 
information retrieval method, the device, and the interactive information retrieval 
program" (document 2 is called hereafter). 

[0004]The art indicated in document 1 carries out the theme classification of the search results 
by fuzzy clustering, and shows a user the category by which the theme classification was 
carried out with the group of a search term. The art indicated in document 2 classifies search 
results according to clustering, shows a user the classified category with the group of a search 
term, classifies the category specified by a user into a subcategory further, and enables 
interactive search. 

[0005]being related with the art which supports narrowing retrieval - "development of the 
interface for search-results narrowing down in a WWW search service" (Information 
Processing Society of Japan and a human interface study group (HI76-5).) of Hayakawa and 
others In pp.25-1998 and the following, there is art which set to call document 3 and was 
indicated. 

[0006]The art indicated in document 3 provides the interface which visualizes the information 
how many search-results numbers a search term can narrow down, and is shown to a user, in 
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order to be able to grasp easily the relation between a search term and a search-results 
document set. The narrowing-down result of a search term is visualized using a document 
word matrix, The matrix which has a word and document in a row and column, respectively is 
shown to a direct user in the form of a table, the dignity of the word to document is expressed 
with the luminosity of the cell of a matrix, and it enables it to look through the narrowing-down 
effect of an additional search term. 

[0007]There is art indicated by JP.H1 1-85764.A "storage which stored the statistical estimation 
program of the statistical estimation method of the search-results number, the device, and the 
search-results number" (document 4 is called hereafter) about the conventional technology 
described in document 3. The art indicated in document 4 is indicated about the statistical 
estimation method of the search-results number for knowing how the number of search results 
will change, when the search term for narrowing down search results further in document 3 is 
added. 

[0008]D rawing 10 is a lineblock diagram showing the conventional document retrieval system. 
It is a lineblock diagram of the estimating device which is an example of the operation 
indicated by document 4. 

An estimating device for the document retrieval according [ on draw ing 10 and / 101 ] to a full- 
text search, A search term for 102 to search document, the text database with which document 
is recorded and managed 103, The search-results total of document in which 104 is outputted 
from the text database 103, The document sample set which 105 extracts 50 affairs at random 
out of search results, and is outputted from the text database 103, The document-word-matrix 
generation part in which the document sample set 105 is inputted into and 106 counts the 
appearance frequency of each word about each document, and 107 are the document word 
matrices which the document-word-matrix generation part 106 generated. The document 
sample set 105 is not limited to 50 affairs, and can be suitably set up according to a situation. 
[0009]The search term candidate presentation part in which 108 calculates word significance 
to the document word matrix 107 in drawing 10 , The search term candidate to whom 109 is 
outputted from the search term candidate presentation part 108, the search term selecting part 
by which 110 outputs the search term candidate 109 to a monitor etc., The selection signal into 
which 1 1 1 is inputted when a user chooses the search term candidate 109, The additional 
search term to which 1 12 is outputted from the search term selecting part 1 10 based on the 
selection signal 1 1 1 , The number-of-cases estimating part in which 113 calculates the 
incidence of the additional search term 1 12 based on the document word matrix 107 and the 
additional search term 112, and 114 are the presumed numbers produced by being outputted 
from the number-of-cases estimating part 113, and multiplying the search-results total 104 by 
the incidence. Drawing 11 is an explanatory view showing an example of the document word 
matrix 107 in the conventional document retrieval system. 

[0010]Next, operation is explained. If the search term 102 inputs into the text database 103, 
based on the search term 1 02, document recorded and managed will be searched to the text 
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database 103. The text database 103 extracts 50 affairs at random out of search results, and 
outputs them to the document-word-matrix generation part 106 as the document sample set 
105, and it outputs the search-results total 104 to the number-of-cases estimating part 1 13 By 
counting the number of times to which each word appears about each document based on the 
document sample set 1 05, the document-word-matrix generation part 1 06 generates the 
document word matrix 107 shown in drawing.11, and outputs it to the search term candidate 
presentation part 108 and the number-of-cases estimating part 113. In the document word 
matrix 107, a row and column shows a literature identifier and a search term list, respectively 
and the value of the cell of a table shows the number of times to which the search term of a ' 
sequence [ be / it / under / of corresponding document of a line / correspondence ] appears 
[001 1]The search term candidate presentation part 108 calculates the word significance which 
shows how important words arbitrary about arbitrary document are except for words, such as a 
particle and a pronoun, from the document word matrix 107. Word significance is an index 
which becomes high and becomes low with the word which has appeared by many document 
conversely with the word which has appeared in specific document intensively. Based on the 
calculated word significance, word significance outputs the search term candidate presentation 
part ,108 to the search term selecting part 1 10 by making a high word into the search term 
candidate 109. 

[0012]The search term selecting part 110 outputs the search term candidate 109 to a monitor 
etc., makes a user choose arbitrary search terms from the search term candidate 109, and is 
made to input as the selection signal 1 1 1 . The search term selecting part 110 is outputted to 
the number-of-cases estimating part 1 13 as the additional search term 112 based on the 
selection signal 111 which the user inputted. 

[001 3]The search-results total 1 04, the document word matrix 1 07, and the additional search 
term 112 input into the number-of-cases estimating part 113. The number-of-cases estimating 
part 1 1 3 counts the number of the lines whose sequences of the additional search term 1 1 2 of 
the document word matrix 107 are not "0", and the incidence of the additional search term 112 
is obtained by **(ing) this with the total number of lines. The number-of-cases estimating part 
113 outputs the presumed number 114 produced by multiplying the incidence of the additional 
search term 1 12 by the search-results total 104. 



[Translation done.] 
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[Effect of the lnvention]As mentioned above, the document retrieval means which searches 
and outputs the document which suits a search condition from a document set according to 
this invention, The document feature extraction means which outputs the document vector set 
which computes the statistical dignity of a word and is obtained from dignity based on the 
frequency of occurrence of the word described by the document, The subject sorting means 
which outputs the document information and the search term with importance of subject which 
create subject and belong to subject by classifying a document vector set according to the 
similarity between document vectors, The narrowing-down effect estimation means which 
computes and outputs the narrowing effect indicator of the search term which belongs to 
subject with reference to document information and a search term with importance, The 
presentation search term candidate creating means which gives a narrowing effect indicator to 
a search term, a narrowing effect indicator chooses a high search term, considers it as a 
presentation search term candidate, and outputs the document information corresponding to 
the presentation search term candidate concerned and the presentation search term candidate 
concerned, The classification result presenting means urged to match a presentation search 
term candidate and subject, to show with a narrowing effect indicator, and to input either 
directions information or selection information and both, Since it constituted so that it might 
have a document feature setting means which changes and outputs the document vector 
included in a document vector set based on selection information, Since the narrowing effect 
indicator was given to the presentation search term candidate who shows for narrowing 
retrieval, selection of an additional search term can be made easy and the effect that 
narrowing retrieval can be performed efficiently is done so. 

[0083]Since according to this invention it constituted so that the narrowing-down effect 
estimation means might compute and output a narrowing effect indicator to one or more 
subjects at least, Since narrowing retrieval can be performed in the subject unit which is a 
bigger unit than a document unit, the tendency of a narrowing effect indicator to the search 
results of the wider range can be grasped, and the effect that the contents of the document for 
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which a user asks can be specified exactly is done so. 

[0084]Since according to this invention the classification result presenting means constituted 
so that the presentation search term candidate belonging to subject and the subject concerned 
might be shown in the form of a procession and a narrowing effect indicator might be shown to 
each element of a procession, The list nature of the narrowing-down effect to the whole 
document of search results increases, and the effect that the contents of the whole search 
results can be grasped efficiently is done so. 

[0085]According to this invention, extract the word by which the document concerned is 
characterized as a subject classification item from the document which a document retrieval 
means outputs, and the text relevant to a subject classification item is referred to, Learn the 
weight vector to a subject classification item, have a subject classification item acquisition 
means which outputs a subject classification item and a weight vector to a subject sorting 
means, and a subject sorting means, Since it constituted so that subject might be created by 
classifying a document vector set based on a subject classification item and a weight vector, 
Since it becomes unnecessary for the subject classification item used by a subject sorting 
means to be able to acquire automatically, and to set up a classification category beforehand, 
setting out of the document item of search results becomes unnecessary, and the effect that 
the efficiency of narrowing retrieval becomes good is done so. 

[0086]According to this invention, since the subject classification item acquisition means 
constituted so that a subject classification item might be extracted from the document 
outputted from a document retrieval means based on the frequency of occurrence of the word 
described by the document concerned, the effect that a subject classification item can be 
extracted efficiently automatically is done so. 

[0087]Since according to this invention the subject classification item acquisition means 
constituted so that a subject classification item might be extracted from the document 
outputted from a document retrieval means with reference to the tag described by the 
document concerned, The effect that a subject classification item can be automatically 
extracted from the document in which the tag is described efficiently is done so. 
[0088]According to this invention, a document vector is computed from the document specified 
via the classification result presenting means, The document vector which is equipped with the 
specified document feature extraction means outputted to a document feature setting means 
and to which a document feature setting means is outputted from a specified document feature 
extraction means, Since it constituted so that a document vector set might be changed based 
on the document vector set outputted from a document feature extraction means, By 
specifying directly the document of the contents near the document for which a user asks, 
change of the document vector of a document feature setting means is attained, and the effect 
that the efficiency of narrowing retrieval becomes good is done so. 

{0089]The 1st recording device that according to this invention defines thej/ord relevant to a 
predetermined word and is recorded as a related term, It has a related term setting-out means 
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to extract the related term corresponding to the specified search term from the 1st recording 
device, and to output to a document feature setting means, Since the document feature setting 
means constituted based on the selection information inputted from the related term and the 
classification result presenting means so that a document vector set might be changed, Since 
a document including a variant notation, similar words, etc. of a search term can be searched, 
retrieval omission is controlled, and the effect that the efficiency of the search for discovering 
the document for which a user asks becomes good is done so. 

[0090]The 2nd recording device that records the creation knowledge of a retrieval request 
statement according to this invention, With reference to the 2nd recording device concerned, 
the retrieval request statement corresponding to the search term which the presentation 
search term candidate creating means outputted is created, Since it had the retrieval-required 
preparing means outputted to a document retrieval means, and the presentation search term 
candidate creating means constituted so that the search term outputted to a retrieval-required 
preparing means based on a narrowing effect indicator might be chosen, The document for 
which the user who was not contained in first-time search results asks can be automatically 
searched from a document set, and the effect that the efficiency of a user's narrowing retrieval 
becomes good is done so. 

[0091]Since according to this invention the presentation search term candidate creating means 
constituted so that two or more search terms might be chosen, it might output to a retrieval- 
required preparing means and a retrieval-required preparing means might create a retrieval 
request statement from the logical operation to two or more search terms, By an AND 
operation, narrowing retrieval can be performed more exactly and the effect that narrowing 
retrieval can be performed more to a large area is done so by an OR operation. 
[0092]The document-retrieval step which searches and outputs the document which suits a 
search condition from a document set according to this invention, The document feature 
extraction step which outputs the document vector set which computes the statistical dignity of 
a word and is obtained from dignity based on the frequency of occurrence of the word 
described by the document, The subject classification step which outputs the document 
information and the search term with importance of subject which create subject and belong to 
subject by classifying a document vector set according to the similarity between document 
vectors, The narrowing-down effect estimating step which computes and outputs the narrowing 
effect indicator of the search term which belongs to subject with reference to document 
information and a search term with importance, The presentation search term candidate 
generation step which gives a narrowing effect indicator to a search term, a narrowing effect 
indicator chooses a high search term, considers it as a presentation search term candidate, 
and outputs the document information corresponding to the presentation search term 
candidate concerned and the presentation search term candidate concerned, The 
classification result presentation step urged to match a presentation searchterm candidate 
and subject, to show with a narrowing effect indicator, and to input either directions information 
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or selection information and both, Since it constituted so that it might have the document 
feature setting step which changes and outputs the document vector included in a document 
vector set based on selection information, Since the narrowing effect indicator was given to the 
presentation search term candidate who shows for narrowing retrieval, selection of an 
additional search term can be made easy and the effect that narrowing retrieval can be 
performed efficiently is done so. 

[0093]Since according to this invention it constituted so that the narrowing-down effect 
estimating step might compute and output a narrowing effect indicator to one or more subjects 
at least, Since narrowing retrieval can be performed in the subject unit which is a bigger unit 
than a document unit, the tendency of a narrowing effect indicator to the search results of the 
wider range can be grasped, and the effect that the contents of the document for which a user 
asks can be specified exactly is done so. 

[0094]Since according to this invention the classification result presentation step constituted so 
that the presentation search term candidate belonging to subject and the subject concerned 
might be shown in the form of a procession and a narrowing effect indicator might be shown to 
each element of a procession, The list nature of the narrowing-down effect to the whole 
document of search results increases, and the effect that the contents of the whole search 
results can be grasped efficiently is done so. 

[0095]According to this invention, extract the word by which the document concerned is 
characterized as a subject classification item from the document which a document-retrieval 
step outputs, and the text relevant to a subject classification item is referred to, Learn the 
weight vector to a subject classification item, and it has a subject classification item acquisition 
step which outputs a subject classification item and a weight vector, Since the subject 
classification step constituted so that subject might be created by classifying a document 
vector set based on a subject classification item and a weight vector, Since it becomes 
unnecessary for the subject classification item used by a subject classification step to be able 
to acquire automatically, and to set up a classification category beforehand, setting out of the 
document item of search results becomes unnecessary, and the effect that the efficiency of 
narrowing retrieval becomes good is done so. 

[0096]According to this invention, since the subject classification item acquisition step 
constituted so that a subject classification item might be extracted from the document 
outputted from a document-retrieval step based on the frequency of occurrence of the word 
described by the document concerned, the effect that a subject classification item can be 
extracted efficiently automatically is done so. 

[0097]Since according to this invention the subject classification item acquisition step 
constituted so that a subject classification item might be extracted from the document 
outputted from a document-retrieval step with reference to the tag described by the document 
concerned, The effect that a subject classification item can be automatically extracted from the 
document in which the tag is described efficiently is done so. 
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[0098]The document vector which has a specified document feature extraction step which 
computes and outputs a document vector from the document specified via the classification 
result presentation step according to this invention and to which the document feature setting 
step was outputted from the specified document feature extraction step, Since it constituted so 
that a document vector set might be changed based on the document vector set outputted 
from the document feature extraction step, By specifying directly the document of the contents 
near the document for which a user asks, change of the document vector of the document 
feature setting step is attained, and the effect that the efficiency of narrowing retrieval becomes 
good is done so. 

[0099]The 1st record step that according to this invention defines the word relevant to a 
predetermined word and is recorded as a related term, It has a related term setting step which 
extracts and outputs the related term corresponding to the specified search term, Since the 
document feature setting step constituted based on the selection information inputted from the 
related term and the classification result presentation step so that a document vector set might 
be changed, Since a document including a variant notation, similar words, etc of a search 
term can be searched, retrieval omission is controlled, and the effect that the efficiency of the 
search for d.scovering the document for which a user asks becomes good is done so 
[0100]The 2nd record step that records the creation knowledge of a retrieval request statement 
according to this invention, It has a retrieval-required creation step which creates and outputs 
the retrieval request statement corresponding to the search term which the presentation 
search term candidate generation step outputted, Since the presentation search term 
candidate generation step constituted so that the search term outputted based on a narrowing 
effect indicator might be chosen, The document for which the user who was not contained in 
f.rst-t,me search results asks can be automatically searched from a document set, and the 
effect that the efficiency of a user's narrowing retrieval becomes good is done so 
[0101]Since according to this invention the presentation search term candidate generation step 
chose and outputted two or more search terms, and the retrieval-required creation step 
constituted so that a retrieval request statement might be created from the logical operation to 
two or more search terms, By an AND operation, narrowing retrieval can be performed more 
exactly and the effect that narrowing retrieval can be performed more to a large area is done 
so by an OR operation. 
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[Problem(s) to be Solved by the lnvention]Since the conventional document retrieval system is 
constituted as mentioned above, about the narrowing-down effect of a search term, according 
to the conventional technology indicated by document 1 and document 2, classified the 
document of search results, and have shown the user the search term in the classified 
category by it, but. Since there was no information on the narrowing-down effect corresponding 
to the shown search term when choosing in order to use the shown search term for narrowing 
retrieval, SUBJECT that it was difficult to choose the search term for carrying out narrowing 
retrieval efficiently occurred. 

[0015]Although the conventional document retrieval system has shown the user the narrowing- 
down effect of a search term per document by the conventional technology indicated by 
document 3 about visualization of search results, When search results became a scale which 
is about thousands, the display of the narrowing-down effect of the whole search results by a 
document word matrix became very difficult, and SUBJECT that list nature was missing 
occurred. 

[0016]By the conventional technology indicated by document 4, the conventional document 
retrieval system about visualization of search results. From the incidence of the additional 
search term which outputs the document sample set from search results, and corresponds for 
every document based on the document sample set, since the narrowing-down number to the 
whole search results is presumed, Since it became the presentation for every additional search 
term when showing a user the presumed narrowing-down number, the display of the 
narrowing-down effect of the whole search results became very difficult, and SUBJECT that list 
nature was missing occurred. 

[001 7] Although the conventional document retrieval system is carrying out specific 
classification of the category specified in order to narrow down to the target document to the 
subcategory by the conventional technology indicated by document 2 about the narrowing 
retrieval to the target document, The target document does not exist altogether in the specified 
category, Since the document for which a user asks existed in other categories, the document 
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obtained by narrowing retrieval was limited only to the document which exists in the specified 
category and the retrieval omission of the target document arose, SUBJECT that it was difficult 
to perform narrowing retrieval again occurred. 

[0018]By the conventional technology indicated by document 3 and document 4, the 
conventional document retrieval system about the narrowing retrieval to the target document. 
Since AND retrieval which adds the search term to first-time search results is performed, the 
retrieval object of narrowing retrieval, It was limited to the document of search results to the 
last search term, search of a document for it to be scattered to whole sentence document 
space became impossible, and SUBJECT that it was difficult to perform narrowing retrieval 
again occurred. 

[0019]As opposed to the search term which it was made in order that this invention might solve 
above SUBJECT, and is shown for narrowing retrieval, The index showing the narrowing-down 
effect is given, selection of an additional search term is made easy, and it aims at acquiring the 
document retrieval system and document retrieval method which make a user's narrowing 
retrieval efficient. 

[0020]This invention classifies the document of search results, and makes subject the 
classified document set, and the narrowing-down effect of a search term is shown to a user for 
every subject which is a bigger unit than a document, It aims at acquiring the document 
retrieval system and document retrieval method which improve the list nature of the narrowing- 
down effect to the whole document of search results. 

[0021]When this invention carries out reclassification of the first-time search results using the 
subject which the user specified as feedback information, or the information on a search term, 
As the document of the purpose distributed between subjects is brought together in one 
subject, it aims at acquiring the document retrieval system and document retrieval method 
which make narrowing down of search results efficient. 
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[Means for Solving the Problem]A document retrieval means which a document retrieval 
system concerning this invention searches a document which suits a search condition from a 
document set, and is outputted, A document feature extraction means which outputs a 
document vector set which computes statistical dignity of a word and is obtained from dignity 
based on the frequency of occurrence of a word described by document, A subject sorting 
means which outputs document information and a search term with importance of subject 
which create subject and belong to subject by classifying a document vector set according to 
similarity between document vectors, The narrowing-down effect estimation means which 
computes and outputs a narrowing effect indicator of a search term which belongs to subject 
with reference to document information and a search term with importance, A presentation 
search term candidate creating means which gives a narrowing effect indicator to a search 
term, a narrowing effect indicator chooses a high search term, considers it as a presentation 
search term candidate, and outputs document information corresponding to the presentation 
search term candidate concerned and the presentation search term candidate concerned, A 
classification result presenting means urged to match a presentation search term candidate 
and subject, to show with a narrowing effect indicator, and to input either directions information 
or selection information and both, Based on selection information, it has a document feature 
setting means which changes and outputs a document vector included in a document vector 
set. 

[0023]The narrowing-down effect estimation means computes a narrowing effect indicator, and 
it is made to output a document retrieval system concerning this invention to one or more 
subjects at least. 

[0024JA document retrieval system concerning this invention presents a presentation search 
term candidate to whom a classification result presenting means belongs to subject and the 
subject concerned in the form of a procession, and shows each element of a procession a 
narrowing effect indicator. _ 
[0025JA document retrieval system concerning this invention extracts a word by which the 
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document concerned is characterized as a subject classification item from a document which a 
document retrieval means outputs, and a text relevant to a subject classification item is 
referred to, Learn a weight vector to a subject classification item, have a subject classification 
item acquisition means which outputs a subject classification item and a weight vector to a 
subject sorting means, and a subject sorting means, Subject is created by classifying a 
document vector set based on a subject classification item and a weight vector. 
[0026JA document retrieval system concerning this invention extracts a subject classification 
item from a document in which a subject classification item acquisition means is outputted from 
a document retrieval means based on the frequency of occurrence of a word described by the 
document concerned. 

[0027]A document retrieval system concerning this invention extracts a subject classification 
item from a document in which a subject classification item acquisition means is outputted from 
a document retrieval means with reference to a tag described by the document concerned. 
[0028JA document retrieval system concerning this invention computes a document vector 
from a document specified via a classification result presenting means, It has a specified 
document feature extraction means outputted to a document feature setting means, and a 
document feature setting means changes a document vector set based on a document vector 
outputted from a specified document feature extraction means, and a document vector set 
outputted from a document feature extraction means. 

[0029]The 1st recording device that a document retrieval system concerning this invention 
defines a word relevant to a predetermined word, and is recorded as a related term, It has a 
related term setting-out means to extract a related term corresponding to a specified search 
term from the 1st recording device, and to output to a document feature setting means, and a 
document feature setting means changes a document vector set based on selection 
information inputted from a related term and a classification result presenting means. 
[0030]The 2nd recording device on which a document retrieval system concerning this 
invention records creation knowledge of a retrieval request statement, With reference to the 
2nd recording device concerned, a retrieval request statement corresponding to a search term 
which a presentation search term candidate creating means outputted is created, It has a 
retrieval-required preparing means outputted to a document retrieval means, and a 
presentation search term candidate creating means chooses a search term outputted to a 
retrieval-required preparing means based on a narrowing effect indicator. 
[0031 ]A presentation search term candidate creating means chooses two or more search 
terms, and outputs a document retrieval system concerning this invention to a retrieval- 
required preparing means, and a retrieval-required preparing means creates a retrieval request 
statement from a logical operation to two or more search terms. 

[0032]A document-retrieval step which a document retrieval method concerning this invention 
searches a document which suits a search condition from a document set^and is outputted, A 
document feature extraction step which outputs a document vector set which computes 
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statistical dignity of a word and is obtained from dignity based on the frequency of occurrence 
of a word described by document, A subject classification step which outputs document 
mformat.on and a search term with importance of subject which create subject and belong to 
subject by classifying a document vector set according to similarity between document vectors 
The narrowmg-down effect estimating step which computes and outputs a narrowing effect ' 
md.cator of a search term which belongs to subject with reference to document information and 
a search term with importance, A presentation search term candidate generation step which 
g.ves a narrowing effect indicator to a search term, a narrowing effect indicator chooses a high 
search term, considers it as a presentation search term candidate, and outputs document 
«nformat.on corresponding to the presentation search term candidate concerned and the 
presentation search term candidate concerned, A classification result presentation step urged 
to match a presentation search term candidate and subject, to show with a narrowing effect 
.nd.cator, and to input either directions information or selection information and both Based on 
select.on information, it has the document feature setting step which changes and outputs a 
document vector included in a document vector set. 

[0033]The narrowing-down effect estimating step computes a narrowing effect indicator and it 
is made to output a document retrieval method concerning this invention to one or more 
subjects at least. 

[0034JA document retrieval method concerning this invention presents a presentation search 
term candidate to whom a classification result presentation step belongs to subject and the 
subject concerned in the form of a procession, and shows each element of a procession a 
narrowing effect indicator. 

[0035JA document retrieval method concerning this invention extracts a word by which the 
document concerned is characterized as a subject classification item from a document which a 
document-retrieval step outputs, and a text relevant to a subject classification item is referred 
to, A we,ght vector to a subject classification item is learned, it has a subject classification item 
acqu.srt.on step which outputs a subject classification item and a weight vector, and a subject 
class.ficat.on step creates subject by classifying a document vector set based on a subject 
classification item and a weight vector. 

[0036JA document retrieval method concerning this invention extracts a subject classification 
rtem from a document in which a subject classification item acquisition step is outputted from a 
document-retrieval step based on the frequency of occurrence of a word described by the 
document concerned. 

[0037]A document retrieval method concerning this invention extracts a subject classification 
rtem from a document in which a subject classification item acquisition step is outputted from a 
document-retrieval step with reference to a tag described by the document concerned 
[G038]A document retrieval method concerning this invention has a specified document feature 
extract™ step which computes and outputs a document vector from a document specified via 
a class,f,cation result presentation step, The document feature setting step changes a 
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document vector set based on a document vector outputted from a specified document feature 
extraction step, and a document vector set outputted from a document feature extraction step. 
[0039]The 1st record step that a document retrieval method concerning this invention defines a 
word relevant to a predetermined word, and is recorded as a related term, It has a related term 
setting step which extracts and outputs a related term corresponding to a specified search 
term, and a document vector set is changed based on selection information which the 
document feature setting step inputted from a related term and a classification result 
presentation step. 

[0040]The 2nd record step on which a document retrieval method concerning this invention 
records creation knowledge of a retrieval request statement, It has a retrieval-required creation 
step which creates and outputs a retrieval request statement corresponding to a search term 
which a presentation search term candidate generation step outputted, and a presentation 
search term candidate generation step chooses a search term outputted based on a narrowing 
effect indicator. 

[0041 ]A presentation search term candidate generation step chooses and outputs two or more 
search terms, and a document retrieval method concerning this invention creates a retrieval 
request statement from a logical operation [ as opposed to two or more search terms in a 
retrieval-required creation step ]. 
[0042] 

[Embodiment of the Invention] Hereafter, one gestalt of implementation of this invention is 
explained. 

Embodiment 1. drawing 1 is a block diagram showing the composition of the document 
retrieval system by this embodiment of the invention 1 . The HTML document which 1 is a 
document set used as a retrieval object in drawing 1 , for example, can be perused using the 
Internet, Electronized texts, such as an electronic document recorded and managed, are 
consisted of by the E-mail which can be transmitted and received using the Internet, and the 
large-scale text database recorded on the recorder or the recording medium. The document 
retrieval part which searches a document from the document set 1 according to conditions 
predetermined in 2 
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[Brief Description of the Drawings] 

[Drawingjjlt is a block diagram showing the composition of the document retrieval system by 
this embodiment of the invention 1 . 

[Drawingjjlt is a flow chart explaining operation of the document retrieval system by this 
embodiment of the invention 1 . 

[Drawing 3]lt is an explanatory view showing an example of the document vector in this 
embodiment of the invention 1 . 

[Drawing 4|lt is an explanatory view showing an example of the search term-subject 
conversion table in this embodiment of the invention 1. 

[Dxawing_5]lt is a block diagram showing the composition of the document retrieval system by 
this embodiment of the invention 2. 

IPJlwinjJp is a block diagram showing the composition of the document retrieval system by 
this embodiment of the invention 3. 

[DrawjngJIt is a block diagram showing the composition of the document retrieval system by 
this embodiment of the invention 4. 

[Drawing 8]lt is an explanatory view showing an example which defined the word and related 
term in this embodiment of the invention 4. 

RrawingJP is a block diagram showing the composition of the document retrieval system by 
this embodiment of the invention 5. 

[Drawing 1(p is a lineblock diagram showing the conventional document retrieval system. 
[Drawing 11]lt is an explanatory view showing an example of the document word matrix in the 
conventional document retrieval system. 
[Description of Notations] 

1 A document set and 2 A document retrieval part (document retrieval means) and 3 Search- 
results document set, 4 document feature extraction part (document feature extraction means) 
and 5 A document vector set and 6 Subject classification part (subject sorting means), 7 The 
search term set with importance, and 8 Presentation search term candidate generation part 
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(presentation search term candidate creating means), 9 The search term set with importance, 
the 10 narrowing-down effect estimating part (the narrowing-down effect estimation means), 11 
A narrowing effect indicator and 12 A presentation search term candidate and 13 A user and 
14 Classification result presentation part (classification result presenting means), 15 A 
classification result and 16 [ Selection information, ] Directions information and 1 7 A search 
condition and 18 Subject and 19 20 The document feature set part (document feature setting 
means) and 21 Document vector, 31 A subject classification item acquisition part (subject 
classification item acquisition means) and 32 Subject classification item information, 41 A 
specified document feature extraction part (specified document feature extraction means) and 
42 Document vector, 43 A document, 51 related term dictionaries (the 1st recording device), 
52 related-term set part (related term setting-out means), 53 search terms, and 54 [ Retrieval 
request statement. ] A related term and 61 Retrieval-required creation knowledge (the 2nd 
recording device), 62 retrieval-required preparing part (retrieval-required preparing means), 
and 63 A retrieval-required search term and 64 
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mmmm%mmffikmzmmk zttmnnx. m§m 
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[ n Tern 12] m iL^mm&x^r <? ra, < 

nmm 1 3 ] ftmmmm^T- 7711 set isis 
mizm-t^mTikmmmmmt ^m^m^x-m^L, m 

tga^nxx -y ra , mmm-ftmm a t mias^? 

[ fiROT 1 5 ] aSH4MRfflBK»x-f -y 7°a, 

ixf7 r ^ttjTj -r s saw* ^ n&m t tea § *vt v ^ 

■6 SWOT 1 4E»tf53C«)BK5rffi. 

[ fft$g 1 7 ] iM^SXf 77^ LT#tSg£ 

? h /masses-*-* i £ b-t&wmm 1 1 late 
[ tmm 1 s ] m^mm t mm-t & m&z%.m tm 

Mint LX sEMrt hmimrnxf yyt. fue 3 fufc 
f -y TfrtzXh LtzMiKmn t CSo'ut , h 

^^■^sse-r -5 £ t k^4tiM 1 1 lafcos: 



lf«Xf77t&tL, 

Hfiie^^^l§«ffl*B!cXx-y7 0 (±. SkO&^&H^M 

-rstf *n 1 1 iaa^)*««eirs-a. 
imcm 2 0 ] a^«asHsai*jax'r y ra. 

[0001] 

^miLx-hmmm^m&^m^^L, mmm 
mcvMMzmmz^&^tizx^x. mmzKxmcDffi 
mtfmftxz&ycsmmms&zvycsmijjmizm-? 

&h<7)X'fo&« 
[0002] 

[ mkCO&ffi ] A y 9 - * >y b * 3Wffl LT Rl JtCS 4 H 

xn^tLh^mwk^wmim^z^ f 
tmm?&xm<7)ftmz$> < comm t&ht w&giz& 

[00 03] jL-if!6*B«(?3S»tsW«5t:«afr9 & 
SWtcWLTfi. #M¥9 - 2 3 1 2 3 8-*4«l rf^f 

h ) , RU\ mffl¥ 1 1-2 1 3 00 0#&« 

5?f^ 7"tt $B^^r&ay ; 'Ka2a.u : '-< y?? 77-47 

[0004] fcfcV^TBBSStufeStRtt, ^ISM 

4Hi $ nn: * t- 3" u * tfmmcom t ^z^.-^zm^-r 

Z>h<r)X*foZ> . 4fc, ^iR2fcfc^>Tffl^S^S« 
KfzAr-^V £mm£comtmzj-~-¥t,z^L. 56 

[00 0 5 ] R"5a»«eR*SaW-4SE»fcB8UTfi, 

W>-^7i-xgf^ ( H I 7 6 — 5 ) , pp. 2 
5, 19 9 8, l^T. 3SK3 bWth ) IiZ&UXMtf.^ 
tttzWMtfihh. 

[0006] :^3fctivvtHR*S#ufcBs«ii, ^1= 
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[0007] ifc, jdK3C4JUT3*^i?>*ifefl£*fi9B 
fcMLT, #IB¥ 1 1-857 64^&i r«gRHijKff: 

SvT4) fcBBSSfifcfiEWA 1 **. SJIt4tiJV^TBI!S 
$ fifc 8ffif £ , ifcBR 3 fc ti ^ T £ 3 6 fcR 9 & 

t o o o 8 ] hi 0(4, ®Mco-%mmmmwz^ffif& 
mcoffi&mx*fo&. hi otctjwc, i o m^jcffim 

fci*33KttSR**fiRi:T iJtSKII. 1 0 2(4;$M 
«Blrt-4fc«><0ttliai, 1 0 3i&MtfflBt ■ W£ZtL 
tt^f^hf-^^-x, l 0 4«i-f^xh-f-^ 

i o 3^feaj*s^4^^«ewftsiiaR, 1 o 

5{i5BB)8Sftwt>*»6 5 Oft^M^^ttffiLf-^x h 
■f-^^-x i o 3A^m7J§#i45:K-9-yT;^^, 
i 0 6(iiiWyr/H^i o 5#Aa3*i4fc«Rfco 

0 7(4lfc»cmiSfi : ?iJ£j&g|Sl 0 6*«4JftUfcJtit»Btf 

*i4 W<4& < , :R8McjS 1 X jgEfcfftsrc* 

4. 

[0 0 0 9] Hi OCfc^t, l08(±5;KmiS 
ft^rj 1 0 7fc«LT*ffiSSit*tf«-*-*«BlffiiHlBi 

i o 9 j^sgfsfiaffi^ i o 8 *»6 as* s 

ttifiil. l 1 Oii^ISfSffll 0 9 b'tz 

mts^i>mmmmiR3, 1 1 m^-— >r#gekaff£fti 1 

0 9*3K?tJtlRfcA*$*tft3K^^, 112(4SfK 

m^-i i i£3frj\->xmffimmi 1 oa^ajasfi 

saaflptftsss. 1 1 3l£S3tt*Bff?l 10 7 t ilfln&lit 
|§1 1 2fc*^T£Mfc3l5f5l 1 20>ajffl**ff1M- 

hmm&m. 1 1 4 masses 1 1 3 3*1. 
«6ta&aiiBk 1 0 4 [z\&m*$k txn^n^mmm 
•?$>&. hi i(4, fi^s*BaaarKe(t*S3iit* 

[0010] mzmmz~o\->xmw~?& . gens 1 0 2 

^'r^f ^ hx-^^-x 1 0 3 izxts-t^ b , IfUKS 1 
0 2 tcK^'^Tr-^X hf-3"<-^ 10 3 (dSli • 'ff 



0 3(4. «5WIMI^+^i^*fc:5 0ff&«|ffiU» 

M&vTivm&i osb LxxmwMn^ui 0 6 

fcrtftfr*-* tftSRHABSR 1 0 4 £fHRJ£s£8|I 1 

1 3fctfc*r*-4. S3K#StfW^aitl 0 6(4, XWtf 
y-TMk&l 0 5CS-5Vt, Z-JMiz^XZ-mmtf 

Wffiffn 1 0 7 fc^fejfiU ttsmiflHi^K 1 0 8S 
fffHRJftSSJ 1 1 3 (cifefj-r* . rSORtfSfrfl 10 7C 

^co^/^fBi4^js-rsfl«s:ifi«4 i (c*fjs-r 

[0011] ftBRSffitt&CTffi 1 0 8(4, zSMIMt^J 

1 0 7*»<5>awvw&W5fif^sti»*, ffisoisatt 

ass^itff-rs, mnasst(4, ^cd^kcs^ 
wtcasHU-c ^4*i§-c(4iS< i o , mz^«n-xmx- 

is«a^^i 0 8(4, twLfc#aK!«t=a6^v^ 

T, *IIM^^ftV^ll£^fifia 1 0 9 t LT1^ 
^ISSIRSPI 1 0(3^71^4. 

[0012] ^*is^fKgp 1 1 o (4, mmmmm 1 o 9 

K^^IS^MfXS-lt, jlJKff-^1 1 1 b LXKtiZM 
4. SJSJsiSSHRafl 1 0(4, !f!fii*A*Lfca 

*k«^i 1 1 izm^x. mmmmi 1 2 1 txtm 
m^mi 1 3(^71^-4. 

[0013] frsjtsgp 1 1 3 (c(4, 1 0 

4 , satt»Btf50 1 0 7&xmM9atm 1 1 2&?j]-t 

4o fr»S^l 1 3(4, *St#ISftMl 0 7 03EiB^ 
litH 1 1 2<Z>W# "0" Ttt'SrV^aRSrai, ^^.^ 

^mBmsM-s <i fc (c j; 0 itjp^^is 1 1 2 <oaj3»a* 
t#^ix4. 3^(3, f««Sgpi 1 3(4, iiSn^ISi 

1 2cr>&mmz®mmmmi 0 4*3RtT»6n*« 

S#S1 1 4^ffi7lt-4. 
[0014] 

[^BH^»^LJ;oi:t-4ISS] f*«ifftiglti; 

jsLh^a «t -5 (c«fiSc$ #it ^ * 4 cot- , tftmm<7>m 0 a^s* 

S(clW L T , 1 &tfS3K 2 (c § ft£ 

(4, «SltS»«S»*4HHU-C, 4HH$*ut*-r=fUfc 

±i (t 4 jl— if L T V ^> 4 ** , 3 tlfc^ 

t-, »e^(cK o sa«*ss£-$-4 ^to«o^iis&Sii?-r 

cooisiifc, #e*os:«^^s(4, mama 
-tsmuzMLx. xffi3izm^ixtzmmzffixiz, m 
rnm^m <o &&-?m£ ^Mm&x^.—^izm^Lx^t 
$K mm^m^n&^mm^^b. jcmmmm 
iz x&m^^tbn&vi^m^mTKtimisbxwM 
iz%o. -m.mzx.tt&b\^mm&fo~>tz. 
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«t\ ftsesrtJtR o a»fl«&^-if tflsrr * irk: 

5Et^^^f3" l Jrt^T#ftLT^Si9ttT"{±^< . ffi 

[ o o 1 8 ] *3t, &*a£*M3R£Ki*« awo*« 

^OROii^lSfKWLT. ^Clf;3S.t t '3ttf;4tM^$ 

[0019] znwmziMzco x o tfimkwfcthiz 

^aaut-r-g.. 

t t , «eBts«^s»^(t: tstr s R o 

[002 1 ] S 4 - F'* 

[0022] 



m^-^mmmbmmcoms&n^mmmb tmij-tt 
mmftWMb. -xmmmbmmmmmmmb 
Lxmrnizm-tmrnm^m^mmm^M-inLiii 
jj-t&m. &fr%}Mkm$i^mb , m&*%imfm&m 

SRBfcft# L . R •? a^S&^ifS^v *0BRai£8ft L 

m^mmmm&bmmbitttfettrt 
wmmco b' *>t>t>^ i>L< imuzAti^- s J; a cit 

[00 23 ] ico5WBfc«4SJHJaeaH4, Roa^ 

[0024] z<rm\t,zfa&*mmmm±. ftwm$k 
tik^mK mmbiismsmizmT&m^mmmmMb 

[00 2 5] S3f«eS 

h;Wfe-^*4MW-« - 1 oTISH* ffjSfS =fc o 

[00 26] ;<^)«TOt«4S»t(tet^»i, ISB^HB 
iiaiR#*S^\ ^ ft* £ 

SS^HiI a 5rtttli-r h i. o \z L tz it cOTh h . 
[00 27 ] iWffflH(c«4S3WaeaH4, 
iiamf , SJWBR¥Sfa&» 6 ft* §5fx 5 

[0028] ,i cnwnizm h ^cmmmmmi± , ^hmtsm 
ftL. jt*»as^#afcffl^&ffi5B»wflMaj# 

ftjlZti&JO&<? hfrM^blzm^TJiW^? h)l 
Jfe^-*3SS^S J: d [Z Lfz i>C0X*fo& . 
[00 29 ] £<a»!Hfctf 4:fcWJW§6«i, BfS«» 
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[0030] £<0«!Bfc«4:fc»*SaaBis *6R£$ 

So 

[0031] i<o»!Ht:«4jawB(a6W±. m^mm 

feasts* 1 feaassjotfcflsjaw-* ± a & t£ t 
[0032] i«»Bt«4J»«attrffili. 

•*-£*2 0 ii^SttJeXx >y 7" i: . iK 9 ji^M*itfS£ 

fcte-i-wmmsm^AT- -yy°t. wsumizmn ^x , 
[0033] jtOTBPttrjSi, 

izttLxm&fr®mmzg-mLiiij3Tt& i 3 t 
[0034] i«»!Hfc«4s»«ao5rffiii. a«is* 

[0035] i^»!H(c«* jawattrffili. 



[0036] ;<?3^t=«43t»«3t*rffiJi, tsa^-si 

[00 37] i^^(Cffi4jW«atfi«ii, fSHMR 

n g t- r** „ ^t*»esx t v y°fr ^ ft tj § n h 

[0038] z.<rmmz&h-%xmam±. ftmtm 
i&TjhXT-'y r^irLxm^titzJcm^hjcm^ h/u 

[0039] i <nm\\,z\% h xmmmumi± . Fjts^* 

^£Thi.o\ l zLtzl><r)X'h&« 
[0040] jt»tWt*ffiJi, 

[004 1 ] i<Z)^fc«ijtMIW*ffiJi. «k**9R 
[0042] 

mmmm 1 . h 1 a . ; nm&mmnBm 1 1 ± s 

u-C s 1 «±*fefttf* i: =5: S CTi. if -f V 

^-^ h l/c rates ft htm L5:#^. ^ y 
-y h immtxm^mx^ tait^ 
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3iiXMfm&2iffim<&kmz$t'>xzmii& 1 

[0 04 3] HlfctJWC, 5{i**#1SttttiSI5 

im-o x%a<? h^M-s 5 zmmcoM^izftm-tz <r 

fc^iSJKffc£*-41SIKHH» <f£*IiHBHH?&) . 7(4 

Lfzmmmn^mmmm^7t^pmcr)mmxm^tm 

[0044] Sfeic, HitetJWC, 9li&i3ttft££ 
1 3(tt«SgI*»fftSi-f\ 1 4 Utt^tfeR 

1 2 ^mmmmmxm o spasms 1 1 
t *t JL-Hf 1 3 ca^i Mtmim?m ( *s*s* 

HK^S) , 1 5li4HBBft*K5»14*»i-iri 3fc 
flSrr*fcibfc:ailtfl:Lfc4MBI6a. 1 6(i:a-fl 3 

[0045] 17(4:3-— f 13 
J&*3tMWl* 2 (CA*"f *«BKfefr , 1 8 (4^-— f 1 3 

tm *) s^s&nffijeau i o iz xts-r s jl— tr 1 3 fc i o 

«5t3*ifcK«, l 9iix— f l 3aq*5M6li<aff4HH 
-If 1 3CDW1RffiM. 2 OliJL-iTl 3<7«<|ffgl 9 

[ 0 0 4 6 ] H2<4. ^w%<?mmmm 1 1± h-x 
3 {4 . i <r>wft<r>mfcmm inznm v /wo 



m 1 tfe»t*«M-iSH«^^-^*s^tfi«srr 

[0047] fcfcl&frtcovvcsjijtt-*. Xfv 
rsTit^t, jL-if 1 3 i45:»^mg|5 2 (sMsf^ 

frl 7£A7rt-&, tfc^frl 7(4. $J;l(fEl§Stfg^H 
T2£*JWC, ^*m^SP2«4. ATJ^iX^SftSfrl 

i\zm^xxmm%\<r>-xm i tmm^. mm^n-i 1 
tzm&r&mm!k-xms& 3 £ aj^-r ■& ( rsawm* 

T77) . 1(4, Mtm>? 

-* y h * fflffl LTBHtC* * HTMLjf^, >f y * 

X b ~Z'h h o 4 & , jt«fBgaU 2 14, ttSg^ft 1 7 "C» 

m^nxhtniXK. w^tM *v htctsv^-c— 

[0 04 8] iJtt, Xf->yTST3tCi3^T, ^IS* 

tKgP4* i '*46l. t> 3t»^^b/Wi. H3C^Sti^J:a 

1 , D 2 , ■ ■ ■ , D j , • • • Dm. 

KW1, KW2, ■ ■ ■, KWi, ■ ■ - , KWnCOWi 

<50«ffi7f}*{4. TF ■ I DF^ 2SMIfffl^t'"a^^) 
[0049]*!:, Xf'y7ST4Cfe^t, ISS^ffl 

ai6{4. xm^h^m^mimintbL. mnimizm 

^XJcm^f h;l>M& 5 ZmccoMitizftM-fZ z t x 

ssHtffjRrs (fsjaamx^r) . ^t»^^i-rs 

bbfotfX ^<77X?V>?tC02 mmAz±^ti.^ . 
[00 50] SSWMHTIi, *M«*f3' 'J *^«)» 
SLT. *^3' l Jt«t-§-9-y7V««*^. ^-W^t^ 

itV v$hBta X 3' ij fc j»*4MW 4 . ?57^|J 
^^{4. A7J5fL^«^^b^«-&5t#ft-r4^:T 
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tatf-r 4 j«Kflw>*iti tat wt^st o 

[00 5 1 ] fg®£«gE6(4. WUfcdHB-*-* 
«Si&&*&*tff «fc < . ±j*LfcS*iMBk ? 'J ^* 

^^xm^mm^^x. ^mt^Lxm^&L 
f^mmmm ttz±x\ ^m§^mmm.mmi.x.xmm 

Mftft# *Sli5if 7 t $■ tUTJ-r s . 
[00 52] mz. Xf77ST5CfeUt, .3-— if 1 
3 CO^^^'IDIIIT' & 4 *&ti X T77ST6 (Cit^ . :r 
— if 1 3 <986K#ft|Hreii2: t **£J±X T77ST7t 

x-wmmwffiM 1 2 sag? u «y rs t s tit 
xf77ST7tfc^t, Ros^s&sit^&i ocj: 

358(4. icoj: 3 (c LT^§*i*«jSlJBKBRtt 1 2 
[0 0 5 3] 7f77ST8Cfc^t, 

ig^l4(4. ^^^IS^ffll 2£, 4HSHfc*»Ett 
(7TR9ii^3MfMl 1 fc^BMMfcUS4HWSSil 
5 1 LT^-if 1 3 t:SSf^ (MiSSiixf ■/ 
7°) . mtik^mt, mMf®4lz^i$titz£dt,z. 
«*H-aS«*WG3l£fflV*4. #!3gfg-fS®2«G*l(4, 

*§^s?i§#ia i 2 1 stj&t 4 is® t t ± 

igt LTRoa^jftSffl* 1 1 & 1 3 ts^-r 
zjcmmmzm^x. 4hshti. t2. ■ ■ ■ . t6 

atc-r 4» 

[0 0 54] mz, Xf v7ST9CJ5l>T, Jt— if 1 
3 tfiHKt&l&ftffi 1 4 fcfijS5^fetjl3ffll-e««'JC 
**#SKl/C, IS®£ft5rr4%3-(~(4Xx-yTSTl 
Otitis JL— ifl 3^1§®£ftjtL&V*f§-£-(;:(4Xx 
77ST1 2t3ttf. 7f77STl OtCfcWC. 



«BRBR«*JRa{8*«HUTA^L» -2-— f 1 3^ 

s^si l^aaiTjat lt(4. w^ifx-if 1 3&m 
*mtm 1 1 ^js^^isfiM^^gps iztati l , s h 

tz , ffi^Plf §f£«£|j!cg|5 8 frh ft?m%M7jkM 1 4 
ttMZti. Mm$kf%trM 1 4 *»H4 te^SfutJ: d 
^l§-ISfflMJtE*^ i a t«E^ L . -i-iP - 1 3 sW& 

sl^si 1 8iizmti9^»simimi 2 t&mmt 
^Mmxm^&mmmm 1 1 s^--^ 1 3 tcss^- 

4. 7f7 7STl l«W*«7l^Ctl 7f 
77ST7£I5. 

[ 0 0 5 5 ] fcti, R Oa^S&Sft^SB 1 0 (CATJ^-S. 
K® 1 8 £H LT . «f*Ofga^JIST"^ 4 £ 0 iz Lfz 

tt^i§«it 1 2 1 #is®t wwjsfcj: ~>xm oa^sns 
[00 561 ^. r oa^sftsftsaj 1 0 ***aj-rs 

at^4 0 witr, ffiffisn^saitiirssaifio* 

ffi 3 tifzmm t #M® t <^«U££ff*I<9JB5$e: J: 0 i 
-if 1 3fcS*-«Uirj:Vv, 

[00 57 ] — 7f. 7f 77ST 1 2(CfcV^T. if 

1 3 iHmmsM&im 1 4 L>t«*s-ifflBBtjas 
s ^ATj^t. m-ftmzm^Ltzmi^zizxT- ? 73 

[0 0 58] 7T77ST1 3ti>V^T. if 1 3i4 

^IS®^^|g^^1--l.^467)f^W|gl 6^A7J 
L, H*HH<^)*B^*-¥-i4. 4HB»S^i^ 1 4(4, ft 

fc«aiSKf iff5flM8* ^--if l 3 oaftflHH 1 9 1 L 

x, s3M*aaftsB»2 0fc:aj^ft. act, xf77s 

THCfc^T, 2 0 (4. JL— T 1 3 <0 
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m i {i'Ttotas l tzs.rn.rn _ m& tun jt _ _ _ ic j; -? 

tl.. Xf77STl 4«Wm7Lt^t(l X 
f 77ST4tII.„ 

[00 59] iil._tr.c0 J; o <I<7>SU_<Z>JgJB* 1 1_ J;ix 
H\ jx—f 1 3„*„j5_L£fS®l 8fcJH-^ft«BIi_l<!0l2 

oiiAS&sj&si i tjtaj^*«oi^»a«E-*i o 

_ . R "3 j_A*ftJRj_fl( 1 1 _ *f lift LT 3.- -f 1 3 1_» 
33^" _ #£*£llftl^~5 14^fe, JL-if 1 3 AtJBS 
LfciSBl 8t«^£^^ig««l 2 
»^_R05_»*Mfef__tl 1 _3-— >f 1 3K«jjr*-_ 
J: -5 LJ_tDT\ 3_— !f 1 3 #mflti$3§fgOl!4R_ 

[0060] ^commmm 1 1 ±*uf , 

Z b TM*ffJit-r *iSII4HB»6 _ . £S«£ftt9Rl_ 

__K-f_L3.-ir 1 3 £m^&-sm*&mmK 1 4 _ _ 
f*«i*i _j _ mmmzmMrcz h _ ^ a . 

[006 1 ] ifc, _c9lSft<Z)J_JIBl K itUdT. 3.— if 

1 3 ifiy a - h^' >y ?mmb Lxm^-t&m^mm 1 6 

0 _ fix. , tt0coiwas*fc:» i 5 1 1 
tzcr>z\ KHBH_„-fi Lfc B ft<J«3:» _ -ocofgjfflt* 

*&* j < t£h b w o a&sa^i^h. s . 
[0062] mm^mm 2. msit. _ cowncomtfco 

BM2 lz£ &X9tim$me>mfR**t7v -y fMTfo 

* _ _ s . 3 1 t;H6fai%£* 

4HRBB_LTttajL, ttffi -^ffi®#SCTB£W» 
3 2{±fgjiliH«TIBKf#gB3 1«_£JB 

[0063] &t_iwi^ov*T_fflir*-* . mm?>mm.2 
4 . ^^tfOMM-ufiss 8 . m *) &&-%smmm 1 

0 . 3.— 9* 1 3 , WHIiS 1 4 . 3t«t«lS5_g|S 



[oo64] vgastm&mBsm 3114, ^^is^t^* 

IKMBB1^3 2_l,T3OT4MH»6(C{B*-rs (IS 

[00 6 5] ISffl^JBSi: LTi±, miflfca^fcts 
V i-C tU^s^SV ^1I^>. HTM L5;#tCfEa?§#lT V ^ 
|>HTML^^_#HgLTf=I^^HTML^_:c?)^^ 
bJW^U R L t#„ ^ £ b" ^ -f y^&Sr b'X'fo h . ttO! $ 

^JIB^ffffi-rsegJ^EJOx^ X b 2rflf W L , Si¥ 

[00 66 ] ttz. timSM8LBMm3 1 i4. tttiiS 
fli^<? h ^(zSHBt$Hms 6 lz mji-rt . iSH^ 

gp 6 a . fsa^wii a 3 1 frhx~h l fzmm^m 
HBWIE3 2 _ , **mmmm4frt>xj] ttzxm^ 

^h^p^wffifcio^m-r-s^-^io-c, ft _ sua 

[00 67] lilicoidt, _OHJfi^HI2ta;fL 

«s\ mmmmibmm^m^m-t^bmz^ mmm 

mmtmm3M$m3 1 imt. m&tmmgim3 2 
b &xm^? b iv b <nmmxzms\ ^xxm &smt& 

S _S«t_]R»T S . f y>4HB* -r 3" V _ t T ti < * 

[0068] 9m?MM3 . H6 i±, ZcoftWcomMco 
4J- _ ^-rcOT-^COfM _ tWS . 4 11*3-— !f 1 3*^ 

^wmsP4 1 «tjtfm$g» 2 0 

^ h;K 4 3(4JL— r 1 3^5_^«iffMttm^4 1 

[0069] ^_iw^t=o^TiJiH„-r _ . mmmm.3 
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4. fS®JHEaS6. S^KffiSfi»l^cflI8. RiJ&» 

h <r>X'^<rmm:'W^fh . 

[0070] jl— r i3it 1 4 

«U Jg®tWNF«S«iajaJ4 1 t*gS^-SS»4 3 £fg 
^S^«#«mg|54 US, Jt5£3;h.fc:fc#4 

UttfC**^? NM2*iajL, 3«^iSf&t§P2 

otcm^t-^. ^»#etasgP2 0{i. ffisg§*uts» 

4 3 WP4 2 t , ^t»^fttaj^4 fyhXfl 

[007 1 ] JJLba ± 3 fc, £<3gS*75JKI!I3te.J:fi 

1 3*^f^s#i^«*^*«<^ w^jrHw-sa 

5g*»^«ffig|54 1 ^5g^#«Wffig|54 1 

h)W>m^^S.i-h i.ofiz Lfz(DX\ ^--if l 3 
Sir 4 j»t=jfiv^®«SJf4 3 tiffijffSsn-* i k fc 

a->"c, 2 o ^>;$c#<? h /i^Bej&fsr 

[0072] ^1^14 . H7<4, Z<7M B n<7)mt&cr> 

stRiii-r 4 BBtBawara *vt v > 4 mmm&m < sn 1 

tsjggB 2 o traaisigjggp 5 2 iz xx-r&mm 
is. 5 4 {±MiiisiajEgp 5 2 L*»#nf&tgp 2 

0 tCATJ-T & M3SIST'* s . 

[oo73]H8ii z\^mcomm(nmM4 tctjtt* 

miSt MillSt *jaitfc-«*jS^RBHErcft4 . h 
0 , m^uoff£fea£ti£#IStm-LT^ 

4. 

[0074] ijctciftfffcov^TSKW* . mmpwm.4 
4. fsmims6. wmsimm&jma* 

S6*«Sgfi 1 0 . jl-V 1 3 . 4MUS*!i^g|I 1 4 W?) 



iwk mfzixt?t>m-tz>mmz^xte, mmmm 

[00 7 5 ] MiilSS¥«5 1 izlt. H8fciSS*ufcJ: 3 
tc, J5fS«#»i: SK#SfcBBti-**ai: £4^>tSS 

(4. M3MSSW5 1 £#ffgU A*Lfc«BR»5 3t« 

•^stiftsaj 2 o twists 5 4^ n&Ti-t ( mmm%L 

Xf77) . **«MK?g§&2 0(4. RMKSgg|5 5 2 
frt>\~h LtZffim 5 4 £ , ^JgJR^SB 1 4 *^ A 

[00 76] JSLheoi 3 fc, Z<Dmm<mM4 iz^ix 

«4\ mmcommi tmmco^^m-tht^iz^ mmm 
s»5is #bb LTMiiis 5 4 m^t-s raiiis^s^ 

5 2 ^ffi^ . MjIISISSSP 5 2 *»6 A^-T 4 MjMS 5 4 

* , ttigmm&m 1 4 a* u/sjl— r 1 3 <oshr 

tiffs 1 9 taUnL, h;^^r 5 ^^S-TS i a 

CUfcWC, ^IS5 3«S«ie j WWHB4if**tfS: 

[0077] mmmm^. H9{±. z.v&ffin9msn 

H9fctsv^, Hi tPI— W-f-(4|S[— 4^(4fflSgE 

4 ^3g®*^IS. 6 4 U1*9lS£Rfft&& 6 2 tfitH^i L 

[0078] »:fc»frfc:-3v^iiw-4. mmmms 
izm^x. xmrnsi . xwtmmitiffl4 , ss^-m^ 

4 . ^«#HIS5gai5 2 0^^»ff. &vz.tie>ti< 

iw-*S8«fc-5^Ttt, mm^mmi kmmx*h%><nx* 

[00 79] ^^*lSfSM^fl!tSE8J4. K O^Sfr* 
«5e^l 0 3&»6A*$#tfcROii»a6SS«l 1 

gP6 2 (=«tSRS««BRe6 3 i: LTffi*f-S> . 

«M 6 3 (iliScT-fe -a T fc i v ^. «6fS!«^J£»Si 6 

i tc{4 . sswjesas 2 iztt LxmmmmnmffZi&jk^ 
x\^h (m2oiefix-f-yr) . mmmmce 
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saw-*. 4>t, ni^tttuii, &§gt§, «BRsn 

•y7) . 8WR^6 4<3«BWWH4» mm<mmm 
7J1T4. 4fc, «sRg^6 40«*^*RJ&*-SIK 
L , ^Sgg^^lS 6 3 tft-§-$*utR "3 

T 4 «t "5 K , O R«ff^ TIB^T £ <I b £> T '# 4 . 

[oo8i] i a fc, z^mmcrimmsizxtL 
tr» mmmmi brnm^mimtt bmz. mmm 

&1ffiSm6 1 ^#MLt^Sjt6 4 &f&£*-4tfc 
*8ERff«9I6 2 SMI*, ^S*fffiic^6 2^tiJ7J^- 

4fcft^ jl— «f 1 3cr>M*))k&.ffimc0%}m-tf ! i.<%& 
[0082] 

lei oTiSHfcffrSU fSSWKt^OTf 

is t mmcommmm mmm t & aj*-r sisa^Ma^K 
*sam*i£#a t , m <o &&%m%m$:®mmt,ztt$- 

£>a^ri> l.<«»> £Atj^4 i a tffi-f iMB«S« 
at £fi;L4 «£ a CflfJftL*:<7)T\ R9&»*BR0>*y<> 

-tt. 

[oo83] znmitzxtni. &*)&.&!8mim&st 



4>^r< t h-^tmmmcommizftLxifcv&fr 

firs htpio, £<omx mmcomm^mzM-r^m. <o a 

[oo84] icoaMHtifuf , iHrassssj^aa 1 , 
fait SKfsstJRf £«^^s^at *m\<m& 
•vm* l . ftmco&wmtz® <o &*#i£&m*mtf+& 
x o [zm$LLfz<nx\ mffi^-xmsmzm-hiSL*) 

[oo85] ;<^MHt«t*iHr. sjftfes^a^ai^ 

X S. W^S*T-3 f ' l J^iSSLT^< igfS < =3r S 

4. 

[0086] i^aMHt ±*ur. isttSHR«BK»#a 

[0087] i<^fflHfc«t*Uf. ISH4MiJie]R#¥S 

as ft-T v ^ ^ 7*^m.hxmm j frmm. a £»ai-r s «t 

[0088] icoawBtiWf. #«ws^a£^ 

Hfa5g^atcm7jt-£^?e5:*«wm^a^ffi^. s: 
•#m^s^a*\ ^ss:«*mtt^^a* i 6 aj^ zti 

«es<^ttflsj&t «fc < i; a 4 . 

[0089] znmuzxtm. mM<7)$£mtvmt& 
m$z%.mLmmmb Lxmm-t^m i ^is^at , 
*BS*nfctWBfc«^*iwiffi*ai i ^ia»*a^ 
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[0090] z^wmiz £tua* wmm&xnftmim 

SrBEMW- «HS 2 ^IBSi^S k . SKI? 2 eo!E»#a£# 

m *) Tk&mmm cs-^v ^x mmmmm^mzia^ 

[0091] i<o«BHt ±*ur, ^^^iSMffl^is^ 

d %g t(4 «t o wmctz o &&tm&nn r s . o R?a 
[0092] i<o«BBfcj:*ur, :*»jitea»4>aai*fr 

■r -y 7° k , ti^^^SfiM k RSI t £**JBWtT , R 9 
S=^«f Hfl k ft L , f&ftfftt 4 fc(4iW?W 

frmm^Mmm'f&^mmmmmztt txm 

-T S Z k , R 0 i < |Hf a 

[0093] i<©fMHfcj:*ar, 



[0094] Z.<^mfZ i.tt\S. , j)«Sl^f77" 
[00 9 5] ;<^MHt«t*lHr. ^tiiXf'y/^ 

X * . W>4MH* r ^ U S- ISte L T < #S < =3r S 

4. 

[00 96] J:*UT. IS»SHH«BK«'^7 i 

n«a * Starrs i a t«^L^^T\ ^s^®aa s- 

[00 97] i<o«TOt iii«r. KS^a«BlR#xf- 
■y r 36* . ^at^X t- -y r ffi 7J $ n 4 

tti-rs i a fcsBWELfc^T, ^^lffi*SixTV^*» 
[0098] itof&tjgiciatf. «SSil^f7r 

f -y y°tf . f ggjc&ffim ajx -f -y r a» ^ m $ titiJc 

-Set a toMjaLfc^-c, i-ifsswfaw-i j»tcisv^ 

3a*iwi«SMS3& t <t < ^4 h ^a jftstaws . 
[0099] cwmmzxmi, mm^-Wxbm&fh 
m^&mtmmmb Lxm§-f&m 1 coiesixx-yr 
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7"#, IS!: ^WISmS^T- -y 7frt>7J] LtzMiR 
fiffgfc tS^T , Wl/mH-^Jg^ft i 3 £ 

:6*8Mrc& Sid £&ft*>£>. *W^#WIW;5*i.4 1 
[oioo] .naswHctfUf , «ess^rS:<?)f^(K*pps 

*»6 aiBWdRsfrf # & ± a t^&ft fcftc, ^—fcom 
[oioi] zffxmz ±*u? . s^ttsRRfRM^u 

ft. 

[Hi] i cnwmnmmm it =t ft ^*^ssa 

colf^^^-f-yn 7?Bti) ft . 

[ h 2 ] i cowncrmmmm i tc i § ^«^^sa 

[03 ] £O&Hjj«0£flS<9?$lR i tcfctt^*^ t- 

[@4 ] zcown^mmmm i ttjn-stwiB-R 
[H5] £ commmmmm 2 1 ± s £»«?§§§is 



<50«^^^-ryn >y ? 0T"S> ft . 

[06] ; cvmi<7)2m<v&is 3 (c «t ft ^msssss 
wMI-StT'a v ? 0T* ft , 

[07] ; ^mcommcomm 4 1 «t s t^m^sib 

co«^^^yn >y ?0T*ft . 

[08 ] zcDmmmmcomm4 tztsi-t&x&t mm 
mt Ltz-m^wrtmmmx-h ft . 
[09] i ^mmcommmm 5 1 j: * -xwmmmm. 

[010] ^*c^«^§SB £^-f flMT* ft . 

[0ii] #*<7)5:«t*ga(.cfc{tft75:Wc*is : f : fM 

CO— ft * jj^-BKHHT* ft . 

1 3t*m^-. 2 xananai (xmrnm^m . 3 

. 7 wmmmmmm-s. s «^h»s 

ztkmrn^r. 1 0 ^oa^assjgsp (Koalas 
, 1 1 RO&AgMBgiL 1 2 m^m 
rnrnrnm, 13 14 ^msm^sn <mk 
mMmm^gt) . 1 5 «i, 1 6 fi^wfg. 1 
7 tasigfefK 1 8 mm. 1 9 MiR'ttfg, 20 x 
mmmfe^ (sarafistase^a) . 2 1 h 
Jk 31 mmmmBMvm (wanmuvm^ 
&) . 32 m&mmBffib. 41 n^tm 

ttiSB (»set«3«BHia#a) . 4 2 h^, 

4 3 5 1 (m 1 cota»¥g) , 5 2 
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